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July 1, 1997

Mr. Gerald Brown
Ash Grove Cement Company
3801 E. Marginal Way
Seattle, Washington 98134

Dear Mr. Brown:

AIR QUALITY, LLC

AmTest-Air Quafity, LLC

30545 $.E. 84rh 51., #5

Presion, WA 98050

Office: (206) 222-7746

FAX: (206) 222-7849

Please fInd enclosed one (1) copy of the fmal report Am Test-Air Quality, LLC has

prepared for the source emission evaluation performed on March 25-27 ~ 1997 at Ash

Grove Cement Company's facility in Seattle, Washington. Please contact our offIce at

(425) 222-7746 if you have any questions or require additional information.

Sincerely,
Am Test-Air Quality, LLC

catt~~
Sr. Technical Writer

Enclosure
cc: Hans Steuch, Ash Grove Cement Company - Seattle, Washington
[gwJ\jaaIe: Iwi nwoId\coverllIlashgrovcI
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Mr. Gerald Brown
Ash Grove Cement Company
3801 E. Marginal Way
Seattle, Washington 98134

Dear Mr. Brown:

AIR QUALITY, LLC

AmTest-Air Quality, LLC

30545 5.E. 84th 51., 115

PresIon, WA 98050

Office: (206) 222-7746

FAX (206) 222-7849

Please fmd enclosed one (1) copy of the fmal report Am Test-Air Quality, LLC has

prepared for the source emission evaluation performed on March 25-27, 1997 at Ash

Grove Cement Company's facility in Seattle, Washington. Please contact our office at

(425) 222-7746 if you have any questions or require additional information.

Sincerely,
Am Test-Air Quality, LLC

~;~
Sr. Technical Writer

Enclosure
cc: Hans Steuch, Ash Grove Cement Company - Seattle, Washington
Lgw3\j3.(l\c:\winword\co....erhr\ashgrovcJ
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1.0
INTRODUCTION

The purpose of this source emission evaluation was to quantify emissions from the main

cement kiln stack at Ash Grove Cement Company's facility in Seattle, Washington. Ash

Grove Cement Company in Portland, Oregon contracted Am Test-Air Quality, LLC

based in Preston, Washington to perform these emissions tests at the Seattle facility on

March 25-27, 1997. This testing was performed to provide data to assist Ash Grove

Cement in making decisions on environmental issues.

Thc kiln stack gas was tested to quantify emissions of polychlorinated dibenzodioxins

(PCDD), polychlorinated dibenzofurans (PCDF), and mercury (Hg). Three (3) runs of

each type of test were perfonned during two (2) operating conditions identified as with

the "roller mill on" (Condition #1) and with the "roller mill off' (Condition #2).

During each run, the following were measured:

• gas temperature and velocity using Methods 1 and 2
• gas molecular weight (oxygen (00 and carbon dioxide (C02)) using Method 3A
• gas moisture content using Method 4
• dioxins/furans (pCDDIPCDF) using Method 23
• mercury (Hg) emissions using Method lOlA

The methodology which was used to collect the emission samples is discussed in the

July 1, 1996 edition of the EPA document Title 40, Code of Federal Regulations, Part

60 (40 CFR 60), Appendix A, Methods 1, 2, 3A, 4, and 23; and in the July 1, 1995

edition of 40 CPR 61, Appendix B, Method lOlA.

AGCS2M003133
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EPA Methods I and 2 were perfonned to measure the stack gas velocity and

temperature for calculating the volumetric flow rate. Method 3A was perfonned to

determine the molecular weight of the gas based on percent (%) level measurements of

oxygen (02) and carbon dioxide (C02) in the stack gas. Method 4 was performed to

measure the moisture content of the gas. Method 23 was perfonned to quantify

emissions of polychlorinated dibenzodioxins (PCDD) and polychlorinated

dibenzofurans (PCDF) using a semi-volatile organic sample train (semi-VaST).

Method lOlA was performed to quantify emissions of mercury (Hg). Three (3) 180­

minute Method 1,2, 3A, 4 and 23 tests, and three (3) 120-minute Method 1,2, 3A, 4, and

lOlA tests were performed simultaneously on March 25-26, 1997 at the kiln stack while

the unit was operating with the roller mill on (Condition #1). Three (3) 180-minute

Method 1,2, 3A, 4 and 23 tests, and three (3) 120-minute Method 1,2, 3A, 4, and lOlA

tests were performed simultaneously on March 27, 1997 at the kiln stack while the unit

was operating with the roller mill off (Condition #2).

For this source test program, seven (7) locations were identified for the collection of

process and fuel samples. These included coal, tire derived fuel (TDF), raw and kiln feed

samples (before and after the roller mill), water spray, clinker, and cement kiln dust

(CKD) samples. Mr. Patrick 1. Noon of Ash Grove Cement collected these process and

fuel samples and submitted them to Am Test, lnc.'s Water Chemistry Laboratory in

Redmond, Washington for mercury analysis. A copy of the laboratory analysis report for

the process and fuel samples is included in Appendix B of this report.

Mr. James A. Guenthoer, Mr. E. Ray Lawrence, Mr. Kevin P. Orton, and Mr. Paul J.

Clark of Am Test-Air Quality, LLC conducted the field sampling. Am Test-Air

Quality, LLC I S laboratory and technical writing staff performed the sample recovery,

laboratory analysis, data reduction, and quality assurance review. Alta Analytical

AGCS2M003134
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Laboratory Inc. in EI Dorado Hills, California performed the PCDD/PCDF analyses.

Am Test, Inc. 's Water Chemistry laboratory in Redmond, Washington performed the

mercury analyses. Ms. Judy A. Aasland prepared the fmal report, and Ms. Angela F.

Blaisdell and Mr. Kris A. Hansen performed the senior report review. Mr. Hans

Steuch of Ash Grove Cement Company in Portland, Oregon and Mr. Craig Cape of

Gossman Consulting, Inc. in Santa Clarita, California coordinated the test program.

AGCS2M003135
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2.0
SUl\1MARY OF RESULTS

The following subsections of this report present the results from the emissions tests

performed on March 25-27, 1997 at the main cement kiln stack. Three (3) successful

nms of each type of test were perfonned during two (2) operating conditions identified

as roller mill on (Condition #1) and roller mill off (Condition #2). One set of tests (run

3) during Condition #1 had to be aborted because of process problems. The run was

repeated and is identified as run 4. The order of presentation is as follows: Method 23

followed by Method lOlA. Results for Condition #1 are presented before results for

Condition #2. Summary tables are included in this section which present the data for

each individual run, along with the average for each set of 3 runs. Refer to the Table

of Contents to locate specific infonnation for each test method. The summary tables in

this section contain infonnation obtained from computer printouts of results for each

individual run which are included in Appendix A of this report. Appendix B of this

report contains the laboratory analysis data. Appendix C of this report contains copies

of Ash Grove's process data collected during the emissions tests. Appendix D of this

report contains example calculations of results and copies of the original field data

sheets. Appendix E of this report contains miscellaneous supporting information.

Sampling deviations and/or process difficulties are discussed in Section 3.0 of tbis

report titled "Project Overview/Exceptions."

AGCS2M003136
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2.1 EPA Method 23 - DioxinfFuran (pCDDIPCDF) Emissions

Six (6) Method 1, 2, 3A, 4, and 23 tests were perfonned at the main cement kiln stack

on March 25-27, 1997 for quantifying emissions of polychlorinated dibenzodioxins

(PCDD) and polychlorinated dibenzofurans (PCDF). Runs 1, 2, and 4 were performed

with the roller mill on (Condition #1), and runs 5, 6, and 7 were perfonned with the

roller mill off (Condition #2). Run 3 during Condition #1 was aborted due to process

problems. Each test run was 180 minutes in duration. Method 23 uses a semi-volatile

organic sample train (semi-YOST) to collect the compounds of interest. Results of

these tests are summarized on the following computer printouts titled '" Sununary of

Results - Methods 1,2, 3A, 4, and 23," "'Summary of Polychlorinated Dibenzodioxins

and Dibenzofurans Emission Concentration Results," and "Summary of Polychlorinated

Dibenzodioxins and Dibenzofurans Emission Rate Results. "

The semi-YOST samples were submitted to Alta Analytical Laboratory Inc. for

analysis. The sample extracts and toluene rinse were combined and analyzed using

EPA Method 23. The samples were analyzed using high resolution mass spectrometry

(HRMS). The laboratory analysis results were presented in units of picograms (pg) per

sample and are included in Appendix B of this report. Alta Analytical's analysis report

provides general comments and explains any anomalies associated with this project.

The PCDDfPCDF laboratory analysis results were reported in units of picograms (pg),

and were then converted to emission concentration units of total nanograms (ng) per dry

standard cubic meter (ng/m3) uncorrected and corrected to seven percent oxygen (@

7% 02). The PCDD/PCDF results were also converted to emission rate units of

milligrams per hour (mg/hr). The emission concentrations and emission rates for each

individual run are presented on computer printouts in Appendix A of this report. The

printouts for the individual runs include the field blank and detection limit values. Am

AGCS2M003137
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Test does not blank-correct PCDD/PCDF data, so the blank: values and the detection

limits should be compared to the test data.

It should be noted that if emission results from any portion of the sample are designated

with a "V" (i.e. undetected), then that portion is counted as zero (0) in the total.

Quantitation limits are based on the concentration of the lowest calibration standard, the

volume of the final sample extract, and the amount of sample initially extracted. If all

of the sample portions for a run are "V," then the detection limits are added together,

and the total is designated with a "V." When the results for three (3) or more runs are

averaged together, if a value was less than ( <) the DL, it is counted as zero (0) in the

average. If 1 or 2 values are < the DL and the average value is greater than (» the

DL, then it is presented as an approximation C) in the average column. If the average

value is < the average DL, then the average DL is presented in the average column

designated with a "V. II In cases where a compound is found in levels above the

detection limit for only 1 or 2 runs, the data should be considered to be less significant

than cases where a compound was found for all runs. The data becomes increasingly

significant as the concentration value increases in orders of magnitude above the blank:

value or detection limit. The converse of this would be true as the concentration value

approaches the detection limit. A factor of 5 times the DL or blank: is typically used by

analytical laboratories to determine the significance of a value. If the average presented

on the summary table is less than 5 times the average DL for an analyte, the average is

designated with a liB." Data that are identified with a "M" signify that the analyte was

detected in the laboratory method blank:.

AGCS2M003138
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AMr:Sr
AIR QUALITY, LLC

SUHMARY OF RESULTS - METHODS 1. 2, 3A. 4. AND 23
AM TEST-AIR QUALITY. LLC

FILE NAME: JAA\97·043WD\23SUH1
CLIENT: Ash Grove Cement Company
LOCATION: Seattle. Washington

Roller Hill ON
CEHENT KILN HAIN STACK

RUN #1 RUN #2 RUN #4 AVERAGE

LAB #: 1451 1452 1453
DATE: 3/25/97 3/25/97 3/26/97

START TiME: 0700 1117 1303
STOP TIME: 1013 1435 1613
SAMPLE LENGTH (m1nutes): 180.0 180.0 180.0

VOLUME SAHPLED (cubic feet): 122.204 120.024 121. 582 121. 270
VOLUME SAMPLED (dry std. cub1c feet): 120.687 118.201 120.817 79.629
VOLUME SAMPLED (dry std. cubic meters): 3.418 3.348 3.422 3.396
STACK GAS MOISnJRE (percent): 12.06 12.82 11.15 12.01

BAROMETRIC PRESSURE (inches of Hg): 30.05 30.05 29.80 29.97
STATIC PRESSURE (inches of H2O): -0.50 -0.50 -0.50 ·0.50
STACK PRESSURE (1nches of Hg): 30.01 30.01 29.76 29.93
STACK GAS TEMPERAnJRE (degrees F.): 226.9 221.8 232.8 227.2
STACK GAS TEHPERAnJRE (degrees R.): 686.9 681.8 692.8 687.2

CAR80N DIOXIDE (percent): 18.7 18.1 19.8 18.9
OXYGEN (percent): 10.1 10.4 9.7 10.1
MOLECUlAR WEIGHT (dry. glg·role): 31.40 31. 31 31.56 31.42
MOLECUlAR WEIGHT (wet. gIg-role): 29.78 29.61 30.04 29.81

AVERAGE VELOCITY HEAD (1nches of H2O): 0.150 0.144 0.146 0.147
PITOT nJBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 24.4 23.8 24.1 24.1
STACK DIAMETER (inches): 156 156 156
STACK AREA (square feet): 132.7 132.7 132.7
STACK GAS AIRFLOW (dry std. cubic feet per min.): 131543 128585 129390 129839
STACK GAS AIRFLOW (actual cub1c feet per min.): 194005 189855 192106 191989

NOZZLE DIAMETER (inches): 0.356 0.356 0.356
rSOKINETICS (percent): 98 98 100

AGCS2M003139
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MtTr:ST
AIR QUALITY, LLC

SUMMARY OF RESULTS - METHODS 1, 2, 3A. 4, AND 23
AH TEST·AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\23SUM2
CLIENT: Ash Grove Cement Company
LOCATION: Seattle. Washington

Ro11 er Mi 11 OFF
CEMENT KILN MAIN STACK

RUN #5 RUN #6 RUN #7 AVERAGE

LAB #: 1454 1455 1456
DATE: 3/27/97 3/27/97 3/27/97
START TIME: 0700 1045 1455
STOP TIME: 1011 1356 1806
SAHPLE LENGTH (minutes): 180.0 180.0 180.0

VOLUME SAMPLED (cubic feet): 100.845 96.659 96.343 97.949
VOLUME SAMPLED (dry std. cubic feet): 101. 408 96.614 95.617 97.B80
VOLUME SAMPLED (dry std. cubic meters): 2.872 2.736 2.708 2.772
STACK GAS MOISTURE (percent): 9.13 9.65 9.43 9.40

BAROMETRIC PRESSURE (inches of Hg): 30.00 30.00 30.00 30.00
STATIC PRESSURE (inches of H2O): ·0.65 ·0.65 -0.65 ·0.65
STACK PRESSURE (inches of Hg): 29.95 29.95 29.95 29.95
STACK GAS TEMPERATURE (degrees F.): 39B.2 423.5 42B.3 416.7
STACK GAS TEMPERATURE (degrees R.): B58.2 883.5 888.3 876.7

CARBON DIOXIDE (percent); 22.9 23.4 24.6 23.6
OXYGEN (percent): 7.8 7.0 6.1 7.0
MOLECULAR WEIGHT (dry. g/g·mole) : 31. 98 32.02 32.1B 32.06
MOLECULAR WEIGHT (wet. g/g·mole): 30.70 30.67 30.84 30.74

AVERAGE VELOCITY HEAD (inches of H2O): 0.111 0.108 0.106 0.108
PnOT TUBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 23.1 23.2 22.9 23.1
STACK DIAHETER (inches): 156 156 156
STACK AREA (square feet): 132.7 132.7 132.7
STACK GAS AIRFLOW (dry std. cubic feet per min.): 103104 99675 98400 100393
STACK GAS AIRFLOW (actual cubic feet per min.): 184208 184397 IB2574 IB3726

NOZZLE D1AHETER (inches): 0.356 0.356 0.356
ISOKINET1CS (percent): 105 103 104

AGCS2M003140
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AIR QUALITY, LLC

SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS

AM TEST - AIR QUALITY, LLC
File Name: JAA\97-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington

MAIN CEMENT KILN STACK

ROLLER MILL ON ROLLER MILL OFF

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3/25/97 3/25/97 3/26/97 3/27f97 3/27f97 3/27/97
0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1, 2, & 4 1011 1356 1806 Runs 5, 6, & 7

Analyte P9 pg pg pg pg pg pg pg

2, 3, 7. 8-T~,DD 3.3 U 2,8 U 1.9 U 2.7 U 14 ~2 26 21
TcDDs (total) 7.5 22 5~6 12 B 3000 5100 5700 4600
1, 2, 3, 7, 8-PeCDD 1.3 U 11 1.0 U - 3.7 B 20 36 45 34

(/)
PeCDDs (total) 9.4 74 ao 30 610 1700 2100 1470

z 1, 2, 3, 4, 7~ 8-HxCDD 2.0 U "' 23
.

L5 U 7.7B 16 24 33 24."

X 1.8 U 26
~

f':90 181, 2, 3, 6, 7, 8·HxCDD - 8.7 22 30 23
0

1, 2,~, 7,~. 9-HxCDD 1.7 U 31 - llU 10 120 - 15 24 17- -
530HxCDDs (total) 14 290 14 106 790 960 760

l,2,3,4,6,7,8-HpCDD 8.1 3"30 8.6 116 ~5 71 130 89
HpCDDs (total) 15 590 15 207 140 150 270 187
OCDD 58 M 22PO M . 68 M 775 140 M 120 M 520 M 260

I

'2, 3,7, 8-TCDF 2.2 U 6.3 2.4 U - 2.1 B 83 200 190 158
TCDFs (total) 29 130 13 '57 8100 20000 18000 15367

1,2,3.7,8-PeCDF 1.3 U 19 1.7 U - 6.3 B 14 25 32 24
2,3,4,7, 8-PeCDF 1.3 U 31 1.6 U - 10 B 18 33 42 31
PeCDFs (total) 1.6 U 300 1fu - '!.QO 230 970 1000 733

(/) 1, 2, 3, 4, 7, 8-HxCDF 2.1 87 0.83 U - 31 10 10 31 17z
~

1,2,3,6,7,8-HxCDF t.4 U 79 0.85 II - 26 6.5 7.7 27 14

~ 2, 3, 4, 6, 7, 8-HxCDF 2.3 180 1.3 61 8.7 9.4 48 22
u. 1, 2, 3, Z, 8, 9·HxCDF 1.0 U 34 1.0 U - 11 2.7 2.6 11 5.4

HxCDFs (total) 7.8 880 3"'1 297 66 91 290 149
1. 2, 3. 4, 6, 7, 8-HpCDF 7.7 920 6.0 3~1 22 21 . 210 84

-~-'=

1, 2, 3, 4, 7, 8, 9-HpCDF 1.0 U 100 0..68 U - 33 6.5 3.2 l8 13
HpCDFs (total) 7.7 1300 11 440 35 3'3 320 : 129

....,~

OCDF 13 770 9.9 264 24 14 190 76

II
\0

Toxic Eguivalent (rEQ) 0.67 85 0.35 29 50 88 96 78

pg =picograms per sample collected. M=analyte detected in the method blank.
U=Undetected at specified detection limi\ (DL). B =less than tive times the detection limit

AGCS2M003141
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M!1r:ST
AIR QUALITY, llC

SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\97-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington

MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3f25/97 3/25/97 3/26/97 3/27/97 3f27/97 3/27/97

0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1, 2, &4 1011 1356 1806 Runs 5, 6, &7

Analyte ngfm3 ngfm3 ng/m3 ng/m3 ngfmJ nglm3 ngfm3 ngfm3

2, .3, 7, 8-TCDD 0.001 U 0.001 U 0.001. U M.Q.1' U 0.095 0.008 0.010 0.008
TCDDs (total) 0.002 0.007 0.002 0.003 B 1.04 1.86 2.10 1.67
1,2,3,7,8-PeCDD 0.0904 U 0.003 O,OQ03 U - q.OQ1 B 0.007 0.013 0.017 0.01.2
PeCDDs (total) 0.003 0.022 0.002 0.009 0.212 0.621 0.775 0.536

~ 1,2,3,4,7, 8-HxCDD 0.001 U 0.007 0.Q004 U - 0.002 B 0.006 0.009 0.012 0.009
X 1,2,3,6,7, 8·HxCDD 0.001 U 0.008 0.001 U - 0.003 0.006 0.008 0.011 0.008
O· 0.00_05 U 0.009 0.0004 U - 0.OQ3 0.004 0.005 0.009 0.006o 1 1,.2,3,7,8, 9·HxCDD

HxCDDs (total) 0.004 0.087 0.004 0.032 0.185 0.289 0.355 0.276
1,2,3,4,6,7,8-HpCDD 0'.002 0.099 Q;99.3 0~03~ 0.023 0.026 0.048 0.032
HpCDDs (total) 0004 0.176 0.004 0.062 0.049 0.055 0.100 0.068
OCDD 0.017 M 0.657 M 0.020 M 0.231 0.049 M 0.044 M 0.192 M 0.095

2, 3, 7, 8-TCDF 0.001 U 0.002 0.Q01 U - 0.001 B 0.029 0.073 0.070 0057
TCDFs (total) 0.008 0.039 0.004 0.017 2.82 7.31 6.65 5.59
1, 2, 3, 7, 8-PeCDF 0.0004 U 0.006 0.0005 U - 0'.602 B 0.005 0.009 0.012 0.009
2,3,4,7,8·PeCDF 0.0004 U 0.009 0.0005 U - 0.003 B 0.006 0.012 0.016 0.011
PeCDFs (total) 0.0005 U 0.090 O.OOOg 0 - O.O~O 0.080 0.355 0.369 0.268

en 1, 2, 3, 4, 7, 8-HxCDF 0.001 0.026 0.0002 U - 0.009 0.003 0.004 0.011 0.006Z

C2 1, 2, 3, 6, 7, 8-HxCDF 0.0004 U 0.024 0.Q002 U - 0.008 0.002 0.003 0010 0.005
::l 2, 3,4,6, 7, 8-HxCDF 0.001 0.054 00004 0.018 0003 0.003 0.018 0.008
Ll.. 1, 2, 3, 7, 8, 9-HxCDF 0.0003 U 0.010 0.0003 U - '0.003 0.001 0.001 0.004 0.002

HxCDFs (total) 0.002 0.263 0.001 0.089 0.023 0.033 0.107 0.054
'1,2,3,4,6,7,8-HpCDF 0.002 0.275 0..002 .9__Q~3 0.008 0.008 0.078 0.031
1, 2, 3, 4, 7, 8, 9-HpCDF 0.0003 U 0.030 0.0002 U - 0.010 0.002 0.001 0.010 0.005
HpCDF.s (total) 0.002 0.3!l8 0.003 0.131 0.012 0.012 0.118 0.047
OCDF 0.004 0.230 0.003 0.079 0008 0.005 0.070 0.028

II
......
0

Toxic Equivalent (TEQ) 00002 0.025 0.0001 0.009 0.017 0.032 0.D35 0.028

nglm3 =nanograms of analyte emitted per dry standard CUbic meter of gas sampled. M =analyte detected in the method blank

U =Undetected at specified detection limit (Ol). S =less than five times the detection limil
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AIR QUALITY, LLC

SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION CONCENTRATION RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\97-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington

MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3/25/97 3/25/97 3/26/97 3/27/97 3/27/97 3/27/97

0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1, 2, & 4 1011 1356 1806 Runs 5, 6, & 7

Analyte ng/m'@ 7% 02 ngfm3 @ 7% 02 ngfm'@ 7% 02 ngfm'@7% 02 ngfm3 @7%02 ngfm3 @ 7% 02 ngfm3 @ 7% 02 ngfm3 @7% 02

2,3,7,8-TCDD 0.001 U 0.001 U O,QQJ U 0.001 U 0.005 0.008 0.009 0.007
TCDDs (total) 0.003 0.009 0.002 0.005 B 1.11 1.86 1.98 165
1,2,3, 7, 8-PeCDD 0.000 U 0.004 0.0004 U - 0.001 B 0.007 0.013 0.016 0.012
PeCDDs (total) 0.004 0.029 0.003 0.012 0.225 0.621 0.728 0.525en . .

0.001 U 0.009 QJlQ1 U P.9_Q~ B 0.006 0.009 0.011 0.009z 1,2,3,4,7, 8-HxCDD -
§ 1.2,3,6,7, 8·HxCDD 0.001 U 0.010 0.001 U - 0.003 0.007 0.008 0010 0008
is 1,2, 3, 7, 8, 9·HxCDD 0.g01 U 0.012 0.0005 U - 0.004 0.004 0.005 0.008 0.006

HxCDDs (total) 0.005 0.115 0.005 0.042 0.196 0.289 0333 0.273
1,2,3,4,6,7,8·HpCDD 0.003 0.130 0.003 0.046 0.024 0.q26 0.045 0.032
HpCDDs (total) 0.006 0.233 0.005 0.081 0.052 0.055 0.094 0.067
OCDD 0.022 M 0.870 M 0.025 M 0.305 0.052 M 0.044 M 0.180 M 0.092

2, 3, 7, 8·TCDF 0001 U 0.002 0.001 U - 0.0.01 B 0.031 0.073 0.066 0.057
TCDFs (total) 0011 0.051 0.005 0.022 2.99 7.31 6.24 5.52
1, 2, 3, 7, 8-PeCDF 0.0005 U 0.008 ].OQ1 U - 0.003 B 0.005 0.009 0.011 0.008
2, 3, 4, 7, 8-PeCDF 0.0005 U 0.012 0.001 U - 0.004 B 0.007 0.012 0.015 0.011
PeCDFs (total) 0.001 U 0.119 ~601 U - 0.040 0.085 0,355 0.347 0.262

en 1,2,3, 4, 7, 8-HxCDF 0.001 0.034 0.0003 U - 0.012 0.004 0.004 0.011 0.006z

r2 1,2,3,6,7,8-HxCDF 0.001 U 0.031 0.69,03 U - 0.010 0.002 0.003 0.009 0.005
~ 2,3,4,6,7,8-HxCDF 0.001 0.071 0.0005 0.024 0.003 0.003 0.017 0.008
l.l.

1,2,3, 7,8, 9·HxCDF 0.0004 U Q.013 Q,0004 U - 0.004 0.001 0.001 0.004 0.002
HxCDFs (total) 0003 0.348 0.001 0.117 0.024 0.033 0.101 0.053
1, 2, 3, 4, 6, 7, 8·HpCDF 0.003 0.364 0.002 0.123 0.008 0.008 0.073 0.030
1, 2, 3, 4, 7, 8, 9·HpCDF 0.0004 U 0.040 0.0002 U - 0.013 0.002 0.001 0.010 0.004
HpCDFs (total) 0.003 0.51,1 O.OO~ 0.174 0.013 0.012 0.111 0045
OCDF 0.005 0.304 0.004 0.104 0.009 0.005 0.066 0.027

!~
l--'
...-

Toxic Equivalent (TEQ) 0.0003 0.034 0.0001 0.011 0.018 0.032 0.033 0.028

ng/m3 @ 7% 02 =nanograms of analyte emitted per dry standard cubic meter of gas sampled, correc1ed to 7% oxygen M=analy1e detected in the method blank
U=Undetected at specifted detection limil (DL). S =less than five times !he detection limit
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SUMMARY OF POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS EMISSION RATE RESULTS
AM TEST - AIR QUALITY, LLC

File Name: JAA\97-043WD\DF\DFSUM
Client: Ash Grove Cement Company
Location: Seattle, Washington

MAIN CEMENT KILN STACK
ROLLER MILL ON ROLLER MILL OFF

Run 1 Run 2 Run 4 Run 5 Run 6 Run 7
3/25/97 3/25/97 3/26/97 3/27/97 3/27/97 3/27/97

0700 1117 1303 AVERAGE 0700 1045 1455 AVERAGE
1013 1435 1613 Runs 1, 2, & 4 1011 1356 1806 Runs 5, 6, & 7

Analyte mg/hr mg/hr mg/hr mg/hr mgfhr mgfhr mg/hr mg/hr

2, 3, 7, 8-TCDD 0.216 U 0.183 U Q.1~2 U 0.174 U 0.854 1.36 1.61 1.27
TCDDs (total) 0.490 1.44 0.360 0.762 B 183.0 315.7 351.9 283.6
1,2, 3, 7, 8-PeCDD 0.085 U 0.718 0.064 U - 0.239 B 1.22 2.23 2.78 2.08
PeCDDs (total) 0.615 4.83 0.514 1.99 37.2 105.2 129.7 90.70

en 1,2, 3, 4, 7, 8·HxCDD 0.131 U 1.50 0.096 U - 0.500 B 0.98 1.49 2.04 1.50
Z 0.118 U 1.70 0.122 U 0.566 1.10 1.36 1.85 1.44Xl, 2, 3, 6, 7, 8-HxCDD -
o 1.2,3,7,8, 9·HxCDD 0.111 U 2.02 0.084 U - 0.674 0.732 0.929 1.48 1.05
o HxCDDs (total) 0.916 18.9 0.900 6.91 32.3 48.9 59.3 46.8

1,2,3,4,6,7,8-HpCDD 0.530 21.5 0.(J§3 7.54 3.97 4.40 8.03 5.46
HpCDDs (total) 0.981 38.5 0.964 13.5 8.54 9.29 16.7 11.5
OCDD 3.79 M 143.6 M 4.37 M 50.6 8.54 M 7.43 M 32.1 M 16.0

2,3, 7, 8-TCDF 0.144 U 0,411 0.154 U - 0.137 B 5.06 12.4 11.7 9.73
TCDFs (total) 190 8.48 00.835 3.74 494.1 1238 1111 947.9
" 2, 3, 7, 8-PeCDF 0.085 U 1.?4 O.1m.U - 0.41~ B 0.854 1.55 1.98 1.46
2,3,4,7,8-PeCDF 0.085 U 2.02 0.103 U - 0.674 B 1.10 2.04 2.59 1.91
PeCDFs (total) 0.105 U 19.6 0.109 U - 6.53 14.0 60.0 61.7 45.27

en " 2, 3,4, 7, 8-HxCDF 0.137 5.68 0.053 U - 2.03 0.604 0.619 1.91 1.05z
~ 1,2,3,6,7. 8-HxCDF 0.09? U (l.16 0.~5 U - 1.72 0.397 0,477 1.67 0.847
::l 2, 3,4, 6, 7, 8-HxCDF 0.150 11.7 0.084 3.99 0.531 0.582 2.96 1.36
u. 1,2, 3, 7, 8, 9-HxCDF 0.065 U 2.22 O.O~ U - 0.740 0.165 0.161 0.679 0.33.5

HxCDFs (total) 0.510 57.4 0.212 19.4 4.03 5.63 17.9 9.19
1.2, 3,4. 6, 7, 8-HpCDF 0.504 60.0 6:'386 20.3 1.34 1.30 13.0 5.20
1,2,3,4,7.8,9-HpCDF 0.065 U 6.53 0'.044 U - 2.18 0.397 0.198 1.73 0.774
HpCDFs (total) 0.504 84.§ q.]§] 28.7 2.14 2.04 19.8 7.98
OCDF 0.850 50.3 0.636 17.2 1.46 0867 11.7 4.69

II
>-"
N

Toxic Equivalent {TEQ) 0.044 5.55 0.022 1.87 3.05 5.45 5.93 4.81

mglhr =milligrams of anaryte collected per hour. M =analyte detected in the method blank
U=Undetected at specified detection limit (Dl). B =less than five times the detection limit.
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2.2 Method lOlA - Mercury (Hg) Emissions

Six (6) Method 1, 2, 3A, 4, and lOlA tests were performed at the main cement kiln

stack on March 25-27, 1997 for quantifying mercury (fIg) emissions. Runs 1, 2, and 4

were performed with the roller mill on (Condition #1), and runs 5, 6, and 7 were

performed with the roller mill off (Condition #2). Run 3 during Condition #1 was

aborted due to process problems. Each test run was 120 minutes in duration. The

results of these tests are summarized on the following computer printouts titled

"Summary of Results - Methods 1, 2, 3A, 4, and lOlA," and "Summary of Mercury

Emissions Results. "

The samples were submitted to Am Test, Inc. 's Trace Metals laboratory for mercury

analysis using EPA Method 245.1, which is a cold vapor atomic absorption (CVAA)

spectroscopy technique for measuring low levels of mercury (fIg). The laboratory

analysis data are included in Appendix B of this report in units of micrograms (ug) of

metal per sample.

The mercury laboratory analysis results were converted to emission concentration units

of nanograms per dry standard cubic meter (ng/m3) uncorrected and corrected to seven

percent oxygen (@ 7% 02)' The mercury results were also calculated in units of

milligrams per hour (mg/hr). The metals emission concentration and emission rate

results compared to their detection limits are presented on computer printouts titled

"Metals Emission Concentration Results" and "Metals Emission Rate Results," which

are included in Appendix A of this report. Detection limits are different for each run,

so they must be compared with the printouts in Appendix A of this report. Computer

printouts with the reagent blank and field blank emission concentrations and emission

rates are also included in Appendix A of this report. Am Test did not blank-correct the
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metals emissions data, so the blank values and the detection limits should be compared

to the test data.

It should be noted that the results designated with a "u" were undetected at the given

detection limit (DL). When the results for three (3) or more runs are averaged

together, if a value is less than ( <) the DL, it is counted as zero (0) in the average. If

1 or 2 values are < the DL and the average value is greater than (» the DL, then it is

presented as an approximation C) in the average column. If the average value is < the

average DL, then the average DL is presented in the average colwnn designated with a

"U." In cases where a compound is found in levels above the detection limit for only 1

or 2 runs, the data should be considered to be less significant than cases where a

compound was found for all runs. The data becomes increasingly significant as the

concentration value increases in orders of magnitude above the blank value or detection

limit. The converse of this would be true as the concentration value approaches the

detection limit. A factor of 5 times the DL or blank is typically used by analytical

laboratories to detennine the significance of a value. If the average presented on the

summary table is less than 5 times the average DL for an analyte, the average is

designated with a "B."
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AIR QUALITY. LLC

SUMMARY OF RESULTS· METHODS 1. 2. 3A. 4. AND lOlA
AM TEST·AIR QUALITY. LLC

FILE NAME: JAA\97·043WD\IOlASUM
CLIENT: Ash Grove Cement Company
LOCATION: Seattle. Washington

Ro11 er MillON
CEMENT KILN MAIN STACK

RUN #1 RUN #2 RUN #4 AVERAGE

LAB #: 1457 1458 1459
DATE: 3/25/97 3/25/97 3/26/97

START TIME: 0700 1045 1313
STOP TIME: 0910 1327 1554
SAAPLE LENGTH (minutes): 120.0 120.0 120.0

VOLUME SAMPLED (cubic feet): 84.769 82.743 82.026 83.179
VOLUME SAMPLED (dry std. cubic feet): 84.786 BO.757 80.741 82.095
VOLUME SAMPLED (dry std. cubic meters); 2.401 2.287 2.287 2.325
STACK GAS MOISTURE (percent): 12.00 12.99 11.67 12.22

8AROMETRIC PRESSURE (inches of Hg): 30.05 30.05 29.80 29.97
STATIC PRESSURE (inches of H2O): ·0.50 ·0.48 ·0.46 ·0.48
STACK PRESSURE (inches of Hg): 30.01 30.01 29.77 29.93
STACK GAS TEMPERATURE (degrees F.): 228.9 225.5 232.3 22B.9
STACK GAS TEMPERATURE (degrees R.): 6B8.9 6B5.5 692.3 6B8.9

CARBON DIOXIDE (percent): 1B .7 18.1 19.B 18.9
OXYGEN (percent): 10.1 10.3 9.7 10.0
MOLECULAR WEIGHT (dry. g/g·mole): 31.40 31. 31 31.56 31.42
MOLECULAR WEIGHT (wet. g/g·mole): 29.79 29.58 29.97 29.7B

AVERAGE VELOCITY HEAD (inches of H2O): 0.170 0.154 0.156 0.160
PnOT TUBE Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 26.0 24.7 25.0 25.2
STACK DIAMETER (inches): 156 156 156
STACK AREA (square feet): 132.7 132.7 132.7
STACK GAS AIRFLOW (dry std. cubic feet per min.): 140070 132425 133221 135239
STACK GAS AIRFLOW (actual cubic feet per min.): 207044 196960 198768 200924

NOZZLE DIAMETER (inches): 0.353 0.353 0.353
ISOKINETICS (percent): 99 99 99
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SUMMARY OF MERCURY EMISSIONS RESULTS

AM TEST· AIR aUALlTY, LLC

File Name: JAA'37-043VVD\HG\HGSM
Client: Ash Grove Cement Plant
Location: Seattle, Washington

Sample Site: Cement Kiln Main Stack
Condition: Roller Mill ON

EMISSION CONCENTRATION

Run 1 Run 2 Run 4

3/25/97 3/25/97 3/26/97

0700 1045 1313 Field

0910 1327 1554 AVERAGE Blank

Analyte ~g I-Ig I-Ig I-Ig ~g

Mercury Hg 40 41 38 39.7 0.91

EMiSSION CONCENTRATION
Run 1 Run 2 Run 4

3/25/97 3125/97 3/26/97

0700 1045 1313 Field

0910 1327 1554 AVERAGE Blank

Analyte ng/dscm ng/dscm ng/dscm ng/dscm ng/dscm

Mercury Hg 16660 17927 16616 17068 391.4

EMISSION CONCENTRATION
Run 1 Run 2 Run 4

3/25/97 3/25/97 3/26/97

0700 1045 1313 Field

0910 1327 1554 AVERAGE Blank
Anafyte ng/dscm @ 7% 02 ng/dscm @ 7% 02 ng/dscm @ 7% 02 ng/dscm @ 7% 02 ng/dscm @ 7% 02

Mercury Hg 21442 23509 20621 21857 500.7

EMISSION RATE
Run 1 Run 2 Run 4

3/25/97 3/25/97 3126197
0700 1045 1313 Field

0910 1327 1554 AVERAGE Blank
Analyte mg/hr mg/hr mg/hr mg/hr mg/hr

Mercury Hg 3965 4034 3761 3920 89.9

U =Nol detected at specified reporting limits. ngldscm =nanograms of analyte per dry standard cubic meler.
B =Less than five times the detection limit ngldscm @ 7% 02 =nanograms of analyte per dry standard CUbic meter, corrected to 7% oxygen.
ug '" micrograms rngIhr =milligrams of anatyte emitted per hour.
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SUMHARY OF RESULTS· METHODS 1. 2. 3A. 4. AND lOLA
AM TEST·AIR QUALITY. LLC

FILE NAME: JAA\97·043WD\10lASUM2
CLIENT: Ash Grove Cement Company
LOCATION: Seatt1e. Washington

Ro11 er Mi 11 OFF
CEMENT KILN MAIN STACK

RUN #5 RUN #6 RUN #7 AVERAGE

LAB Ii: 1460 1461 1462
DATE: 3/27/97 3/27/97 3/27/97

START TI~IE: 0700 1045 1450
STOP TIME: 0923 1259 1710
SAMPLE LENGTH (minutes): 120.0 ]20.0 120.0

VOLUME SAMPLED (cubic feet): 66.537 65.472 66.248 66.086
VOLUME SAMPLED (dry std. cubic feet): 66.731 65.025 65.299 65.685
VOLUME SAMPLED (dry std. cubic meters): 1.890 1.842 1.849 1.860
STACK GAS MOISTURE (percent): 9.35 9.48 9.80 9.54

BAROMETRIC PRESSURE (inches of Hg): 30.00 30.00 30.00 30.00
STATIC PRESSURE (inches of H2O): ·0.65 ·0.65 ·0.65 -0.65
STACK PRESSURE (inches of Hg): 29.95 29.95 29.95 29.95
STACK GAS TEMPERATURE (degrees F.): 395.8 424.8 431.3 417.3
STACK GAS TEMPERATURE (degrees R.): 855.8 884.8 891.3 877 .3

CAR80N DIOXIDE (percent): 22.5 21.3 24.8 22.9
OXYGEN (percent): 8. ] 7.3 6.0 7.1
MOLECULAR WEIGHT (dry. g/g·mole): 31.92 31. 70 32.21 31.94
MOLECULAR WEIGHT (wet. g/g·mole): 30.62 30.40 30.82 30.61

AVERAGE VELOCITY HEAD (inches of H2O): 0.115 0.116 0.111 0.114
PIlOT TU8E Cp: 0.84 0.84 0.84
STACK GAS VELOCITY (feet per second): 23.5 24.1 23.6 23.7
STACK DIAMETER (inches): 156 156 156
STACK AREA (square feet): 132.7 132.7 132.7
STACK GAS AIRFLOW (dry std. cubic feet per min.): 104923 103890 100325 103046
STACK GAS AIRFLOW (actual cubic feet per min.): 187399 192105 187564 189023

NOZZLE DIAMETER (inches): 0.353 0.353 0.353
1SOKINETICS (percent): 104 102 106
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SUMMARY OF MERCURY EMISSIONS RESULTS

AM TEST - AIR QUALITY, LLC

File Name: JAA\97-043WD\HG\HGSM
Client: Ash Grove Cement Plant
Location: Seattle. Washington

Sample Site: Cement Kiln Main Stack
Condition: Roller Mill OFF

EMISSION CONC ENTRATION

Run 5 Run 6 Run 7

3/27/97 3/27/97 3/27/97

0700 1045 1450 Field

0923 1259 1710 AVERAGE Blank

Analyte IJg IJg IJg IJg IJg

Mercury Hg 1500 1500 1500 1500 0.91

EMISSION CONCENTRATION
Run 5 Run 6 Run 7

3/27/97 3/27/97 3/27/97

0700 1045 1450 Field

0923 1259 1710 AVERAGE Blank

Analyte ng/dscm ng/dscm ng/dscm ng/dscm ng/dscm

Mercury Hg 793651 814332 811249 806411 489.2

EMISSION CONCENTRATION

Run 5 Run 6 Run 7
3/27/97 3/27/97 3/27/97

0700 1045 1450 Field
0923 1259 1710 AVERAGE Blank

Analyte ng/dscm @ 7% 02 ng/dscm @ 7% 02 ng/dscrn @ 7% 02 ng/dscm @ 7% 02 ng/dscm @ 7% 02

Mercury Hg 861855 832295 756803 816984 493.9

EMISSION RATE
Run 5 Run6 Run 7

3/27/97 3/27/97 3/27/97

0700 1045 1450 Field

0923 1259 1710 AVERAGE Blank

Analyte mg/hr mg/hr mg/hr mg/hr mg/hr

Mercury Hg 141499 143757 138298 141185 85.7

U =Not detected al specified reporting limits. ng/dscm =nanograms of analyte per dry standard cubic meter.
B =Less than five times the detection limit. ngldscm @ 7% 02;: nanograms or analyte per dry standand cubic meIer, corrected to 7% oxygen.

ug =mIcrograms mglhr =milligrams or analyle emitted per hour.
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3.0
PROJECT OVERVIEW/EXCEPTIONS

Sections 8.0 and 9.0 have been provided by Gossman Consulting, Inc. for inclusion
into this report.

3.1 Acceptable Leak Checks and Percent Isokinetics

An acceptable leak check of less than 0.02 cubic feet per minute (cfm) at the highest

vacuum rate (or greater) used during the test preceded and followed each Method lOlA

and Method 23 test. However, in two (2) cases, the fmal leak check flow and vacuum

were not recorded. For these two (2) runs, the testers confmned that the fmal leak

checks were within specifications. The average percentage isokinetics for each Method

lOlA and Method 23 test were within the acceptable limits of 100 ±. 10%.

3.2 Method lOlA Sample Train Modification

Due to low particulate matter emissions in the stack gas, the Method lOlA sample train

was modified to exclude the fIlter which subsequently lowered the detection limits of

the mercury results.

3.3 Process Upsets

During run 2 of the Method 23 and lOlA testing, there were process upsets which

continued into run 3 where the cyclone in the roller mill fmally became plugged and the

roller mill was shutdown. Run 3 run was aborted since the process was not able to be

restarted within a reasonable time. A third run, identified as run 4, was performed on a

separate test day (March 26, 1997). The three (3) test runs for Condition #1 (roller

mill on) are identified as runs 1, 2, and 4; and the three (3) test runs for Condition #2

(roller mill oft) are identified as runs 5, 6, and 7. The PCDD/PCDF emissions data for

run 2 are significantly higher than runs 1 and 4.
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3.4 PCDD/PCDF Detection Limits

Detection limits for detected dioxin/furan compounds could not be calculated by the

subcontract laboratory, Alta Analytical Laboratory, due to signal noise interference

from the instruments. Therefore, for detected dioxin/finan compounds, the method

blank detection limits were used to compare to the sample concentrations. In some

cases where the method blank detection limits were unavailable or were higher than the

analyte detected in the sample, an estimated detection limit was used. These estimated

detection limits are marked with an "En on the individual computer printouts which are

located in Appendix A of this report.

3.5 PCDDIPCDF Field Blank and Trip Blank Results

The PCDD/PCDF field blank: appears to indicate that contamination occurred

somewhere in the field blank process. Because all of the PCDD/PCDF sample portions

are combined into one (1) sample, Am Test cannot ascertain where the contamination

may be have occurred. To be fairly certain that the contamination did not occur in the

XAD traps prepared by Alta Analytical Laboratory, the trip blank was also analyzed.

With the exception of the OCDD analyte, the trip blank yielded no evidence of

contamination. Upon reviewing the PCDDIPCDF emissions results for each of the two

(2) test conditions, it appears that with the exception of run 2, which is discussed

above, the sample results are consistent within each condition. The sample train used

for the field blank: was originally intended to have been used for run 1. The train was

set-up, leak checked according to nonnal procedures, and prepared for sampling. Ash

Grove requested a delay before commencing the test, and the sample train sat at the

sample site for several hours before the final decision was made to not start the test

program until the following day. Am Test felt that this train could not be reused for

sampling on the next test day, therefore, a decision was made to recover the train as a

field blank since it met the field blank test protocol. The train was leak checked again
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and recovered using nonnal procedures. It is likely that the sample contamination in

the field blank is limited to this sample and does not appear to affect the accuracy of the

other samples.

3.6 Test Protocol Modification - Leak Cbecks/Oz Measurements

Section 10 of the Hazardous Air Pollutants Test Protocol prepared for Ash Grove by

Gossman Consulting, Inc., requested that a leak check of the sample train be perfonned

before and after any move from one sampling port to another. Rather than perfonn

multiple leak checks and introduce excess ambient air to the sample trains, Am Test

elected to operate the O2 and CO2 analyzers continuously at the exhaust of the dry gas

meter boxes to check the sample gas for ambient air leakage and to manually record

percent (%) O2 and CO2 combustion gas data at each traverse point. The pre-test and

post-test leak checks perfonned were acceptable and no adjustments to the glassware

were necessary between test ports. No indication of leakage was apparent using the O2

leak check procedures.
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4.0
SOURCE DESCRIPTION/PROCESS DATA

4.1 Source Description

Ash Grove Cement Company's Portland cement plant located in Seattle, Washington was

rebuilt in 1992. The plant consists of a kiln and mills capable of producing 750,000 tons

of cement per year. The cement kiln is a five stage preheater/precalciner kiln. The kiln is

220 feet long and 15 feet in diameter. During normal operation, the kiln operates at about

three revolutions per minute. The average residence time for a load of processed

materials is approximately one-half hour. A pulverized coal, or natural gas fuel is

introduced at the hot (low) end of the kiln, along with combustion air. Pulverized coal

and tire derived fuel (TDF) are introduced in the preheater/precalciner. Kiln feed is

introduced into the riser to the top stage of the preheater/precalciner. Kiln exhaust gases

are ducted through the preheater/precalciner to the baghouse. Some kiln exhaust gases

are diverted from the duct upstream of the baghouse and are pulled through the roller

mill. The exhaust gases then exit the roller mill and are ducted back to the baghouse.

From the baghouse, the exhaust gases enter the main stack. Operational parameters are

monitored 24 hours per day in the Control Room.

The raw materials include limestone, silica sands, and an iron source, which are

proportioned according to their chemistry to produce the proper raw mix. The mixed

materials are reduced to 1-112 inch or less in size and are milled to a powder before

entering the kiln systems' preheating tower. The feed passes through several stages in the

preheater before it reaches the kiln, where high temperature chemical reactions change

the feed into Portland cement clinker. The clinker, along with 5% gypsum addition, is

ground in the finish mills. The cement is stored in silos for bulk shipments. Gases from

the kiln system normally pass through the raw material roller mill for drying before
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exhausting to the baghouse and main stack. When the roller mill is in operation, stack

gas temperatures are about 200 degrees Fahrenheit (OF), which is considered nonnal

operating mode (Condition # 1). Five to ten percent of the kiln operating time, the roller

mill is stopped (Condition #2). The scrubbing and cooling of kiln gases that nonnally

takes place in the mill stops and the stack gas temperature increases to about 400 of.

Ash Grove conducted these emissions tests to compare dioxin/furan and mercury

emissions during nonnal operation when the roller mill is operating at stable conditions

(Condition # 1) and during the first 8-12 hours after the roller mill stops (Condition #2).

Three (3) 120-minute Method 1, 2, 3A, 4 and lOlA tests, and three (3) 180-minute

Method 1, 2, 3A, 4, and 23 tests were performed simultaneously on March 25-26, 1997 at

the kiln stack while the unit was operating with the raw mill on (Condition #1). Three (3)

120-minute Method 1,2, 3A, 4 and lOlA tests, and three (3) 180-minute Method 1, 2,

3A, 4, and 23 tests were performed simultaneously on March 27, 1997 at the kiln stack

while the unit was operating with the raw mill off (Condition #2).

4.2 Process Data

Production data recorded on the days of testing were provided by Ash Grove personnel

are included in Appendix C of this report.

4.3 Process and Fuel Sample Collection

For this source test program, seven (7) locations were identified for the collection of

process and fuel samples. These included coal, tire derived fuel (TDF), raw and kiln feed

samples (before and after the roller mill), water spray, clinker, and cement kiln dust

(CKD) samples. Referenced below are detailed descriptions of the sampling location for

each sample. Additional infonnation regarding the process sampling methods is included
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in Section 6 of the Hazardous Air Pollutants Test Protocol prepared for Ash Grove by

Gossman Consulting, Inc.

Coal:

Tire Derived Fuel (TDF):

Raw Feed:

Kiln Feed:

Water:

Clinker:

Cement Kiln Dust:
(recycled)

The sampling point is located at the coal belt before the
coal mill.

The sampling point is located at the tire conveyor
entrance to the precalciner.

The sampling point is located at the conveyor entrance
to the roller mill.

The sampling point is located on the air slide just at the
kiln feed calibration bin.

From the mill spray line in the hydraulic room.

From the discharge of the clinker cooler.

The sampling point is located on the baghouse return
screw.

Mr. Patrick Noon of Ash Grove Cement collected the process and fuel samples and

submitted them to Am Test, Inc.'s Water Chemistry Laboratory in Redmond, Washington

for mercury analysis. A copy of the laboratory analysis report is included in Appendix B

of this report.
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5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1 EPA Methods 1 and 2 - Velocity, Temperature, and Airflow

EPA Method I procedures were used to assure that representative measurements of

volumetric flow rate were obtained by dividing the cross-section of the stack or duct

into a number of equal areas, and then locating a traverse point within each of the equal

areas. Refer to the "Stack Schematic and Location of Sample Points" data sheet and/or

the figure titled, "Location of Sampling Ports and Traverse Points," located in the

appendices of this report, for a schematic of the stack and the point locations selected

for testing. Method 2 was perfonned to measure the stack gas velocity using a type S

or a standard pitot tube, and the gas temperature using a calibrated thennocouple probe

connected to a digital thennocouple indicator. The type S pitot tubes were connected

with tubing to a pressure measurement device such as an oil-filled inclined manometer,

magnehelic gauges, or a Shortridge@ Instruments, Inc. The pitot tube lines were leak­

checked and the pressure measurement device was leveled and zeroed prior to use.

Calibration infonnation for each pressure and temperature measurement device used are

included in the appendices of this report.

5.2 EPA Method 3A - Molecular Weight

The stack gas composition was determined using EPA Method 3A procedures, which

allow the use of instrumental analyzers. A paramagnetic analyzer was used to measure

the percent (%) oxygen (02) and a non-dispersive infrared (NDIR) analyzer was used to

measure the % carbon dioxide (C02), The analyzers continuously sampled a slipstream

of the gas exiting the Method 23 and Method lOlA sampling trains. During each

isokinetic test period, % O2 and CO2 concentrations were manually recorded once per

traverse point and averaged. The manufacturer and model number for the specific
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analyzers used are detailed on the "Continuous Analyzer Checklist" in the appendices

of this report. Certified O2 and CO2 gases were utilized to calibrate the instruments

prior to use. Included in the appendices are specifications for the analyzers used along

with copies of the certificates of analysis for the calibration gases used. The O2 and

CO2 data were used to calculate the molecular weight of the stack gas.

5.3 EPA Method 4 - Moisture

Before and after each run, the impingers in the Method 23 and Method lOlA sample

trains were removed and weighed with a readability of 0.1 grams using an electronic

top loading balance. The difference between the initial and final weights of the

condenser section constitute the amount of moisture gained during the run.

5.4 EPA Method 23 - Dioxins/Furans (pCDDIPCDF)

Emissions of polychlorinated dibenzodioxins (PCDD) and polychlorinated

dibenzofurans (PCDF) were quantified by collecting and analyzing semi-volatile

organic sample train (semi-VOST) samples per Method 23 from 40 CFR 60. The

procedures detailed in Chapter 8, Section 3.1.10 of the Portland Cement Association's

1995 Air Toxics Stack Testing Workshop Manual were also followed. Samples were

collected over three (3) hour sample periods to assure adequate detection limits. The

Method 23 sampling train is illustrated in the figure titled "Semi-Volatile Organic

Compounds Sample Train" in the appendices of this report. Particulate phase organics

are collected in the probe rinse and on an ultrapure dichloromethane (DCM) extracted

quartz filter, and vapor phase organics are adsorbed on XAD-2 sorbent which is packed

in specially designed modules and the filters. The contract laboratory prepared the

sorbent modules. After sampling, each portion of the train was recovered and

extracted, then the extracts were combined and concentrated for analysis. Method 23

specifies that a separate analysis of the toluene rinse be performed. For this test
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program, the separate analysis of the toluene rinse was not perfonned as it is typically

no longer required by the EPA, and the additional analysis is expensive. The combined

extract was analyzed using SW-846 EPA Method 8290x for PCDD/PCDF using a

combination of high resolution gas chromatography with high resolution mass

spectroscopy (HRGC/HRMS). The results were presented in units of total picograms

(pg) per sample. Results were converted to emission concentrations and emission rates.

Prior to arriving at the job site, all sample train components from the fIrst impinger

forward were rigorously cleaned to avoid organic contamination. Am Test does not use

silicon grease with the glassware which is utilized in these sample trains, which helps

reduce the chances of contamination from previous use. All glassware and sample train

components were washed with non-ionic detergent and hot water, rinsed thoroughly

with hot tap water, rinsed several times with deionized water, rinsed with acetone,

rinsed with methylene chloride, and then baked for 2 hours at 350 0 F. All openings

where contamination could occur were kept covered with clean ground glass stoppers

and plugs, or with heavy duty aluminum foil which had been rinsed with CH2Cl2.

The vapor phase semi-volatile compounds of interest were adsorbed on precleaned

XAD-2 resin packed in the sorbent modules. The sorbent modules Am Test utilizes are

constructed of borosilicate glass with a ball joint on one end and a socket joint on the

other end. The resin is held in place with plugs of glass wool which have been solvent

extracted and oven-dried. XAD-2 is a porous polymer resin with high surface area

which has the capability of adsorbing a broad range of organic species. The sorbent

module is expected to give efficient collection of vapor phase organic materials with

boiling points greater than approximately 200 0 F. The glass sorbent cartridges and end

caps were cleaned and prepared by the analytical laboratory according to procedures

specifIed in the reference methods. One (1) module was placed in a clean sample train

AGCS2M003159



S300575

28

in the field, the train was leak checked and allowed to sit at the sample site for the same

duration as a test. The sample train was then disassembled, the ends were replaced, the

module was labeled as the field blank, and the sample train was rinsed and recovered

using the same procedures as were used for the samples. One (1) module remained in

the container which was used to store the modules and was not opened. The unexposed

module was labeled as the trip (or transport) blank. AU sorbent modules were kept in a

cooler containing blue ice coolant packets, except during sampling.

Prior to sampling, the semi-YOST sample train was assembled and determined to be

leak free following the procedures in Method 5. Under no circumstances was silicon

stopcock grease used to facilitate passing the leak test. A quartz sample nozzle was

attached to a heated quartz probe liner which was used to draw a sample from the gas

stream. The probe liner temperature was monitored to assure that condensation did not

occur. The probe liner was housed inside a stainless steel probe sheath to prevent

breakage. The probe was attached to a glass filter assembly with a Teflon® filter

support and Teflon® gasket, containing an ultrapure microfiber quartz filter. The fllter

was enclosed in a temperature controlled heated sample box. The average sample box

temperature surrounding the filter was maintained at a temperature of 248 + 25° F.

Once the gas passed the quartz fiber fIlter, it entered an ice water-cooled coil condenser

which cooled the gas stream to a temperature below 68° F before it entered a sorbent

module packed with XAD-2 resin. The sorbent module has a water-cooled jacket

surrounding the resin to further cool the gas and assure that the semi-volatile

compounds of interest remain trapped in the resin. The water-cooled coil condenser

and sorbent module were mounted vertically atop the first impinger of the sample train.

The first impinger was modified with a short stem and acts as a condensate knockout

trap. The condensate percolates through the sorbent resin module for subsequent

collection for organic analysis. The temperature at the inlet to the sorbent resin module
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was monitored with a flexible thermocouple probe which was inserted in a well in the

side of the module to assure that the temperature remained below 68° F throughout the

test period.

At the downstream side of the sorbent module, four (4) impingers were connected in

series and immersed in an ice water bath. The first impinger, or condensate knockout,

was connected to the outlet of the sorbent module, and collected any condensate which

percolated through the sorbent module. The second impinger was a modified

Greenburg-Smith bubbler which contained 100 milliliters of ASTM Type II water for

scrubbing acid gas from the gas stream to protect the dry gas meter and pump. The

third impinger was empty, and the fourth bubbler contained indicating silica gel

desiccant to absorb any moisture from the stack gas before it entered the control box.

The back-half section was maintained at a temperature below 68° F by keeping the

impingers cooled in an ice water bath. The temperature at the outlet of the silica gel

bubbler was monitored.

The sample box was connected to a control box as described for Method 5 testing.

Upon completion of each test, the probe was removed from the stack and a post-test

leak check was performed according to Method 5 procedures. Post-test leak check

procedures include a check through the filter at 15" Hg (or at the maximum vacuum

during the run), and a check through the nozzle at a minimum of 1" Hg.

Following sample collection, the sample train was transferred to Am Test rs mobile

laboratory for recovery. The nozzle and probe were disconnected from the sample box

and the ends were capped. Any particulate matter coJIected on the outside of the probe

was wiped off before cleaning the probe liner. The filter holder was also disconnected

and the ends were capped. The contents of the nozzle, quartz probe liner and prefilter
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glassware were quantitatively transferred to a labeled glass sample container with a

Teflon® lined lid. The glassware components in the sample train are rinsed three times

with acetone (ACE), then three times with methylene chloride (DCM) and recovered

into one sample container. Then the components are given a final rinse with toluene

into a separate sample container. The solvents were dispensed from Teflon® squeeze

bottles. An iodine flask with a female ball joint end was attached to the male ball joint

end of the probe to assure that no liquid was lost during the cleaning of the probe. The

probe rinses were transferred to the sample container(s) and the liquid level was noted.

The quartz filter was removed from the filter assembly and transferred to a labeled

glass sample container with a Teflon® lined lid. The back-half of the filter holder and

the pre-sorbent module connecting glassware, including the coil condenser, were rinsed

with acetone, CH2CI2, and toluene into the appropriate sample container which

contained the solvents from the probe rinse. The solutions were shipped to the contract

laboratory for subsequent extraction and analyses.

Immediately upon completion of a sample run, the labeled sorbent module containing

XAD-2 resin was capped with ground glass plugs and stoppers, wrapped in aluminum

foil and placed in bubble wrap to protect the modules from breakage, and refrigerated

until their contents were extracted. The particulate phase, vapor phase, and aqueous

phase fractions from each semi-VOST sample were each extracted and their extracts

were combined for concentration in a Kudema-Danish (K-D) apparatus. AU extracts

from one (1) tests run were combined and the volume reduced to one (1) milliliter (mL)

resulting in one (1) extract per test run. The concentrates were split and analyzed

utilizing HRGC/HRMS.
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EPA Method lOlA - Mercury

The sample train used for mercury sampling was an EPA Method lOlA design as

illustrated in the figure titled "EPA Method lOlA (Mercury) Sampling Train" in the

appendices of this report. The procedures detailed in Chapter 8, Section 3.1.10 of the

Portland Cement Association's 1995 Air Toxics Stack Testing Workshop Manual were

also followed. The "Sample Train Information Sheet" (also in the appendices) details

the type of nozzle, probe, and probe liner used along with the contents of the sample

train impingers. The probe was equipped with type S pitot tubes for measuring gas

velocity and a thermocouple sensor for measuring stack gas temperature. The

thermocouple sensor was connected to a digital thermocouple indicator which was used

to measure the stack gas temperature at each sample point. The average heater box

temperature was maintained at 248 0 F ±25° F. The condenser section was maintained

at a temperature below 68 0 F by adding ice to the condenser section throughout

sampling. Note: Some subparts or methods specify alternate temperatures for the probe

liner and impinger ice bath. The"Sample Train Information Sheet" details any

exceptions.

The sample train was connected to a control box by means of an umbilical cord which

contained a vacuum hose, pitot lines, thermocouple wires, and a 4-wire electrical cord.

The control box (meter box) was used to monitor stack conditions and to facilitate

isokinetic sampling. The control box consisted of a diaphragm pump which was used

to pull the stack gas through the sample train, fme and coarse metering valves to

control the sampling rate, a vacuum gauge to measure the pressure drop from the

sample nozzle to the metering valves, and a calibrated dry gas meter readable to 0.001

cubic feet. At the outlet of the dry gas meter was a calibrated orifice which was used to

isokinetically control the flow of gas through the metering system. The pitot tubes

utilized to measure stack gas velocity were connected to the control box via the
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umbilical cord. The control box contained a manometer or magnehelic gauges which

were used for the velocity measurement and for monitoring orifice pressure.

Stack condition measurements were made prior to collecting a sample, including

measurements of velocity, temperature, static pressure and a check for cyclonic flow in

the stack. A sample nozzle was chosen and isokinetic operating parameters were

established utilizing a Hewlett-Packard programmable calculator. The sampling nozzle,

probe and prefilter connective glassware were cleaned and rinsed with nitric acid

(lIN03) and then with deionized water. The sample train was assembled and

determined to be leak free following the procedures outlined in Method 5. Before each

test, a fmal check was made to assure that the process was operating at the desired

production rate and operating parameters. A final check was made of the sample box

and probe heat temperatures. Crushed ice was added to the condenser section. The

sample nozzle was positioned in the stack at the fust sample point. The sample pump

was then turned on and the gas sampling rate was adjusted for isokinetic sampling.

Isokinetic sampling proceeded at each of the traverse points. Upon completion of the

test, the sample probe was removed from the stack and a post-test leak check was

perfonned according to Method 5 procedures. Care was taken to assure that the nozzle

tip did not touch the port nipple.

Following sample collection, the Method lOlA sample trains were transferred to an

area free from air disturbances and airborne particulate matter. The contents of the

nozzle, and probe liner were quantitatively transferred to a sample container labeled

with sample date, client name and run number, following each run. Several rinses of

acidified KMn04, and a small amount of hydrocWoric acid (lICl) with simultaneous

loosening of particulate matter using a clean nylon brush, were used for the clean-up.

An iodine flask with a female ball joint end was attached to the male ball joint end of
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the probe to assure that no particulate matter was lost during the rinsing and brushing

of the probe. The contents of the iodine flask were quantitatively transferred to a

graduated cylinder.

The bubblers and impingers utilized for the condenser section, or "back-half' of the

sample train were weighed with a readability of 0.1 grams before and after sampling

using an electronic top loading balance. The difference between the initial and fmal

weights of the condenser section constitute the amount of moisture gain during the run.

The contents of the bubblers and impingers were transferred to a 1000 mL graduated

cylinder. The bubblers and impingers were rinsed with acidified KMn04 into the

graduated cylinder and the liquid level was recorded. Each sample was transferred to a

labeled glass amber sample bottle. The samples were submitted to Am Test's Trace

Metals laboratory for mercury analysis using EPA Method 245.1 which is a cold vapor

atomic absorption (CVAA) spectroscopy technique for measuring low levels of mercury

(Hg). Sample blanks containing a field blank of the acidified KMn04/HCI solution used

in the field to clean up the sample trains, and a reagent blank of the acidified

KMn04/HCI solution used for this project were prepared and analyzed along with the

samples. The volume of the blank samples were similar to the volumes of the samples.

Note: Some subparts or methods specify alternate "B" section cleanup solvents. The

"Sample Train Information Sheet" details any exceptions.
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6.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving quality

control in air pollution measurements. The detailed procedures which are utilized are

included in the Environmental Protection Agency' s (EPA's) reference manual titled

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume 3, EPA­

600/4-77-027b. These procedures are followed throughout equipment preparation, field

sampling, sample recovery, analysis and data reduction. Am Test-Air Quality, LLC's

quality assurance procedures are discussed below.

6.1 Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency

recommended by the equipment manufacturer or industry practice. Prior to field use,

each instrument is calibrated and the calibration value is recorded. If any measuring or

test device requiring calibration cannot inunediately be removed from service, the

Project Manager may extend the calibration cycle providing a review of the

equipment's history warrants the issuance of an extension. No equipment will be

extended more than twice a calibration cycle, nor will the extension exceed one-half the

prescribed calibration cycle. Test equipment consistently found to be out of calibration

will be repaired or replaced.

The sample nozzles used to collect isokinetic samples are calibrated on-site before

sampling using digital inside calipers readable to 0.001 inch. Three (3) measurements

were taken at varying points around the inside of the nozzle tip and averaged. The dry

gas meters used to accurately measure sample volumes are calibrated using a standard

laboratory dry gas meter. The type S pitot tubes utilized for velocity determination are
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calibrated using Method 2, Section 4.1, and are inspected regularly for wear. The

magnehelic gauges used for pressure measurements are checked against an oil-fIlled

manometer. The digital thermocouple indicators used for temperature measurement

have a readability of 1 degree Fahrenheit and are periodically re-certified by the

manufacuuer. Each thermocouple probe used to monitor temperature is checked

periodically at three (3) temperature settings. Copies of calibration information for

each measurement device used are included in the appendices of this report. A

barometer readable to 0.01 inches of mercury is used in the field to obtain barometric

pressure readings. All reagents used for this project conform to the specifications

established by the Committee on Analytical Reagents of the American Chemical

Society, or the best available grade.

The gaseous measurement systems are capable of meeting the system performance

specifications detailed in 40 CFR 60, Appendix A, Method 6C, Section 4. For meeting

these specifications, the analyzer's calibration error must be less than +2 percent of the

span for the zero, mid-range, and high-range calibration gases. The sampling system

bias must be less than ±5 % of the span for the zero, and mid- or high-range calibration

gases. The zero drift must be less than ±3 % of the span over the period of each run.

The calibration drift must be less than +3% of the span over the period of each run.

Copies of certificates of analysis for each tank of calibration gas used are included in

the appendices of this report. The calibration gases were analyzed following the EPA

Traceability Protocol Number 1, or next best available. Purified nitrogen was utilized

as zero gas.

Support equipment is defmed as all equipment, not previously discussed, that is

required for completing an environmental monitoring or measurement task. This

equipment may include storage and transportation containers, sample recovery
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glassware, and communications gear. Support equipment is periodically inspected to

maintain the performance standards necessary for proper and efficient execution of all

tasks and responsibilities.

During a project, a systems audit is performed, consisting of an on-site qualitative

inspection and review of the total measurement system. This inspection is conducted

on a daily basis by the Project Leader. During the systems audit, the auditor observes

the procedures and techniques of the field team i;I the following general areas:

- Setting up and leak testing the sample train
- Isokinetic sampling check (if applicable)
- Final leak check of the sample train
- Sample recovery

Visual inspections of pitot tubes, glassware, and other equipment are also made. The

main purpose of a systems audit is to ensure that the measurement system will generate

valid data, if operated properly.

6.2 Sample Recovery and Field Documentation

Data collected during each test, are inunediately inspected for completeness and placed

under the custody of the Project Leader until custody is transferred when the samples

were returned to the Air Quality laboratory. Sample recovery is carried out in a

suitable area free from particulate matter contamination. Each sample is assigned an

identifying lab number to assist the chemists in tracking the sample.

6.3 Chain of Custody

The history of each sample was documented from collection through all transfers of

custody until it was transferred to the analytical laboratory. Copies of the chain of

custody fonns are included in the appendices of this report. Internal laboratory records

document the custody of the samples through their final disposition. Care was taken to
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record precisely the sample type, sample time and sample location and to help ensure

that the sample number on the label exactly matched those numbers on the sample

logsheet and the chain-of-custody record. The persons undertaking the actual sampling

in the field were responsible for the care and custody of the samples collected until they

were properly transferred or dispatched. Sample labels were completed for each

sample bottle using water-proof ink.

6.4 Transfer of Custody and Shipment

All sample shipping containers were accompanied by an analysis request or chain-of­

custody record form when they left the site. When transferring the possession of

samples, the individuals relinquishing and receiving the samples signed, dated and

noted the time on the record. This record documents sample custody transfer from the

sampler, often through another person, to the analyst in the laboratory.

The laboratory representative who accepted the incoming sample shipment signed and

dated the chain-of-custody record, completing the sample transfer process. It is the

laboratory's responsibility to maintain internal logbooks and custody records

throughout sample preparation and analysis in accordance with the laboratory I s written

QA Plan.

It is important to maintain the integrity of the samples from the time of collection until

the analyses are performed. Prior to shipping, the samples were packed to avoid

breakage along with a chain-of-custody form. Empty space in the box was fIlled with

bubble pack and styrofoam to prevent damage during shipment and ice packs were

added, if necessary. The samples were shipped via a courier service.
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6.5 Data Reduction, Validation, and Reporting

Raw data are handled according to strict guidelines when being transposed into

computer files or to other logs. The guidelines include document receipt control

procedures, file review, and sign-off by a project assistant. Raw data are entered into

the appropriate computer spreadsheet by a "processor," then the entered figures are

checked for accuracy by a "checker," different from the "processor." Any mistakes

are corrected, and figures are rechecked and signed off by the "checker." In addition,

a by-hand calculation check of each spreadsheet is made using a hand-held calculator to

validate the computer output. All data generated by each phase of a laboratory or field

sampling program are reviewed by the senior reviewer. The data package is signed off

by the senior reviewer prior to releasing the data for report preparation.

The test results were calculated according to EPA 40 CFR 60 criteria. Copies of the

pertinent equations used to derive these results are included in the appendices of this

report. Standard conditions are 68° F and 29.92 inches of mercury.
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7.0
METHODOLOGY REFERENCES

EPA. Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A,
Reference Methods 1, 2, 3A, 4, and 23. July 1, 1995.

EPA. Title 40 Code of Federal Regulations, Parts 61-80 (40 CFR 61), Appendix B,
Reference Method lOlA. July 1, 1995.

EPA. EPA-600/8-88-085, Guidelines for Stack Testing of Municipal Waste
Combustion Facilities, June 1988.

EPA. EPA 450/2-79-006, APTI Course, "Course 450 - Source Sampling For
Particulate Pollutants," December 1979.

EPA. Quality Assurance Handbook for Air Pollution Measurement Systems, Volume
3, EPA-60/4-77-027b.
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Section 8.0 has been provided by Gossman Consulting, Inc. for inclusion into this report.

8.0
Mercury Balance

A metals balance was perfonned of the overall system and of two major subsystems. The

Blending subsystem has' Raw Feed (Raw Mix), Water and Return Dust as inputs and Kiln

Feed as an output. The Kiln subsystem has Kiln Feed, Tires and Coal as inputs and Return

Dust, Clinker and Stack emissions as outputs. The Total system has Raw Mix, Water, Tires

and Coal as inputs and Clinker and Stack emissions as outputs. See Figure 1.

Raw Feed

Blending

Water

Kiln Feed

Return Dust

Figure 1.

Tires Coal

Kiln

Clinker Stack

Total
System

8.1 Blending Subsystem

The Blending System lnput rate was calculated ,by adding the Raw Feed, the Water and the

Return Dust mercury mass flow rates. The Blending System Output rate has a single

component, the Kiln Feed rate. The Blending System Input and Output rates were roughly

equal when the raw mill was running, demonstrating a metals balance across the Blending

subsystem. When the raw mill was turned off, the Kiln Feed mercury levels remained

essentially unchanged. TIlls would be expected, as excess Kiln Feed produced when the raw

mill was running had merely been stockpiled for continued use while the raw mill was turned

off.
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8.2 Kiln Subsystem

The Kiln Input rate is calculated by adding the Kiln Feed, the Coal and the Tire mercury mass

flow rates. Because the Coal and Tire flow rates were small in comparison to the Kiln Feed

flow rates, the Kiln Input happened to be in balance with the Blending System Input since the

Kiln Feed was in balance with the Blending System Input. Again, Kiln Input values essentially

did not change when the raw mill was turned off.

The Kiln Output is the sum of the Clinker, Stack and Return Dust values. Although the

Clinker mercury values remained unchanged between the roller mill running and offsampling

times, there is a pronounced change in the corresponding Stack and Return Dust mercury

mass flow rates. With the roller mill running, the mercury flow rates found in the Return Dust

were an order ofmagnitude higher than those found in the Stack. With the roller mill off, this

relationship is reversed; the mercury flow rates found in the Return Dust were now an order

of magnitude less than those found in the Stack.

While the roller mill was running, the mercury levels in the Kiln Feed matched those found

in the Return Dust, suggesting that not only had the system achieved equilibrium, but also that

the Return Dust mercury levels were the driver in determining the Kiln Feed levels. With the

raw mill off, the mercury levels found in the Stack more nearly matched and even slightly

exceeded the Kiln Feed levels. The Return Dust levels now were an order of magnitude less

than the Kiln Feed levels. This suggests not only that the system had not achieved a new

equilibrium, but also that the Kiln Feed may be. very slow to shift to reflect changes in the

Return Dust. In other words, Return Dust may be the driver in detennining mercury levels

in Kiln Feed, but it is a process which adjusts relatively slowly.

With the roller mill off, the Kiln Output is increased somewhat because of increased stack

emissions, yet is still basically in balance with the Kiln Input. Because lower mercury level

Return Dust is accumulated while the roller mill is offand is then slowly reintroduced into the

kiln system when the roller mill is turned back on, presumably there would be a period of

correspondingly low mercury levels in the stack at some later time.
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8.3 Total System

The Total Input rate is calculated by adding the Raw Feed, Water, Tires and Coal mercury

mass flow rates. The Total Output is the sum ofClinker and Stack mercury mass flow rates.

Kiln Feed and Return Dust values do not appear in the total system metals balance because

they are internal to the system. With the raw mill running, the Total Input and Total Output

match well with a good metals balance. Both the Total Input and Total Output rates are

significantly less than the Kiln Feed and Return Dust mass flow rates, indicating that mercury

levels had built up to a stable equilibrium level while the raw mill was running prior to testing.

The Total Input rate and the Total Output rate are not in balance for the samples taken when

the raw mill was turned off. This is a strong indicator that the raw mill off sampling was

performed while the system was still moving to a different equilibrium point.

With the roller mill running, each subsystem input closely matches the subsystem output and

the total system input matches the total system output. This strongly indicates a good metal

balance with a system in equilibrium. This robust equilibrium suggests that the roller mill on

condition is the appropriate value to reflect accurate annual average mercury levels. In

addition, this equilibrium strongly supports the validity and accuracy of the stack testing

methods used.
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Ash Grove - Seattle, WA
3/25/97 - 3/27/97

I Mercury Balance I

Roller Mill Running
Roller Mill Off

Roller Mill Running
Roller Mill Off

Roller Mill Running
Roller Mill Off

Water RawMix Return Dust
Ib/hr Ib/hr Ib/hr

min max min max min max
01 1.11 E-06 0.00682610.012678 0.1419271 0.263579

Kiln Feed Coal Tire
Ib/hr Ib/hr Ib/hr

min max min max min max
0.174651 0.32435 0.0007931 0.001472 6.27E-051 0.000116

0.1737451 0.322669 0.0004041 0.001004 4.12E-0517.65E-05

Clinker Stack Return Dust
Ib/hr .' Ib/hr Ib/hr

min max min max min max
010.004909 0.00604410.011225 0.14192710.263579
010.004898 0.2176861 0.404273 0.02551710.047389

Blending Input
lb/hr

min max
0.1487541 0.276258

Kiln Input
lb/hr

min max
0.1755051 0.325939

0.174191 0.32375

Total Input
Ib/hr

min max
0.00768210.014267
0.0004451 0.001081

Blending Output
lb/hr

min max
0.174651 0.32435

0.17374510.322669

Kiln Output
Ib/hr

min max
0.14797110.279713
0.2432031 0.456561

Total Output
Ib/hr

min max
0.00604410.016133
0.21768610.409172

Roller Mill Running
Roller Mill Off

System Removal
Efficiency (%)
min max

93.60441 98.1456
-132.0881 32.7611

SRE minimum::: 100 .. ( 1 - Stack minimum 1Kiln Input maximum)
SRE maximum::: 100" ( 1 - Stack maximum 1Kiln Input minimum)

Blending Input =Water + RawMix + Return Dust
Blending Output =Kiln Feed
Kiln Input::: Kiln Feed + Coal + Tire
Kiln Output::: Clinker + Stack + Return Dust
Total System Input::: Water + RawMix + Coal + Tire
Total System Output::: Clinker + Stack

~
w
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Mercury Balance
Seattle - 3/97 - Raw Mill Running
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Mercury Balance
Seattle - 3/97 - Raw Mill Off
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Mercury Ba.lance

Seattle - 3/97
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Ash Grove Cement Company - Seattle, WA Plant
Mercury Study - March, 1997

Stack Emissions

47

Roller MillON

Mercury

1 2 4 avg
03/25/97 03/25/97 03/26/97

07:00 10:45 13:13
.. 09:10 14:58 15:54

Stack ~ IJg 40 41 38 40
Stack - ng/dscm 16660 17927 16616 17068
Stack - ng/dscm @ 7% 02 21442 23509 20621 21857
Stack - mg/hr 3965 4034 3761 3920
Stack - Ib/hr 0.008733 0.008885 0.008284 0.008634

02-% 10.1 10.3 9.7 10.0
fJowrate - dscfm 140070 132425 133221 135239
stack temp - of 228.9 225.5 232.3 228.9

Roller Mill OFF

Mercury

5 6 7 avg
03/27/97 03/27/97 03/27/97

07:00 10:45 14:50
09:23 12:59 17:10

Stack -lJg 1500 1500 1500 1500
Stack - ng/dscm 793651 814332 811249 806411
Stack - ng/dscm @ 7% 02 861855 832295 756803 816984
Stack - mg/hr 141499 143757 138298 141185
Stack ~ Ib/hr 0.311672 0.316645 0.304621 0.310979

02-% 8.1 7.3 6 7.1
f10wrate - dscfm 104923 103890 100325 103046
stack temp - of 395.8 424.8 431.3 417.3

Stream Feed Rates

Roller Mill ON. Roller Mill OFF
Run 1 2 4 avg 5 6 7 avg
Roller Mill Raw Feed tph 172 205 191 189 0 0 0 0
Roller Mill Spray Water tph 3.83 3.83 3.83 3.8 0 0 0 0.0
Kiln Feed tph 157 156 155 156 154 154 159 156
Baghouse Return Dust tph 17.2 20.5 19.1 18.9 12.3 12.3 12.7 12.4
Whole Tires tph 1.59 1.53 1.08 1 1.26 1.5 0 1
Raw Coal tph 9.36 5.78 12.7 9.3 11 11.6 14.7 12.4
Clinker tph 95 94.4 93.8 94.4 93.2 93.2 96.2 94.2
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Ash Grove Cement Company - Seattle, WA Plant
Mercury Study - March, 1997

Streams Concentrations in ppm

Water was reported in ug with accompanying sample volume
Run ug mls ppm
1 < 0.03 270 < 0.000111
2 < .. 0.03 265 < 0.000113
4 < 0.03 270 < 0.000111

Run Kiln Feed Return Dust Clinker
1 0.68 6.2 < 0.02
2 0.89 6 < 0.02
4 0.83 3.9 < 0.02
5 0.82 1.5 < 0.02
6 0.72 1.5 < 0.02

I 7 0.85 1.4 < 0.02

48

Roller Mill Raw Feed
I Run Coal Tire RawMix Water
! 1 0.065 0.032 0.039 < 0.000111

2 0.07 0032 0.02 < 0.000113
4 0.054 0.032 0.02 < 0.000111
5 0.047 0.032
6 0.03 0.032
7 < 0.02 0.032
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Section 9.0 has been provided by Gossman Consulting, Inc. for inclusion into this report.

9.0

Gel Quality Assessment Review

Gossman Consulting, Inc. (GCI) has conducted a quality assessment of this test and test

report. The assessment is to provide a review of the actual test procedures perfonned with

respect to the test plan, QAPP and methods specified for this test. The actual field sampling

for this test was not observed by GCl but was directed and observed by Hans Steuch, the

designated process sample manager for Ash Grove Cement. GCI did review the sampling

documentation such as sample transfer and chain ofcustody fonns provided in the test report.

9,,1 PCDDIPCDF Testing

The PCDDIPCDF sampling and sample management followed the test plan, QAPP, and PCA

methods except as noted below.

The sample train originally designated as the Run-l sample train was set up and

prepared for sampling when a decision to postpone sampling was made by Ash Grove.

The next day the original Run-l sample train was designated as the field blank. The

sample train originally to be used as a field blank was used as the Run-l sample train.

The subsequent analysis of this sample train used as the field blank yielded minor

PCDDIPCDF contamination.

• Field sampling data sheets are not always filled in consistently for each test run. As an

example, the leak check infonnation for Run 2 and for Run 7 are incomplete on the field

sampling data sheets. The post-test leak checks are mandatory in the method. Leak

checks before the test run are recommended. Leak checks are optional during a test run

unless a component of the sample train is changed. A leak check is then mandatory

prior to the change.

Method 23 and PCA guidance requires that the temperature of the gas entering the

sorbent trap be maintained below 500C at all times and specifically below 20°C during

the actual run. The method 23 sample diagram shows a temperature sensor between the

condenser and trap. The test report appendix contained a diagram of the method 23

sample train used for this part of the test. The test report diagram indicates that a
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temperature sensor was positioned at the outlet of the trap rather than at the inlet and

that the condenser/trap module was positioned above the ice bath. The review of the

summaries, computer printouts and field notes did not indicate that temperatures were

monitored either for the method 23 position or for the position indicated in the diagram.

The test narrative describes that a thermocouple was used to monitor the temperature

at the inlet to the sorbent module. Stack testing personnel were asked about this

confusion. They confilmed that temperature monitoring took place as described in the

narrative but that temperature readings were not documented.

The analysis of the stack samples for PCDDIPCDF followed method 23 as prescribed by the

test plan except as noted below. Quality Assurance Objectives, as given in the QAPP of the

test plan, were met with the following exceptions.

The precision evaluation, as described in the QAPP, was not determined by analysis of

duplicates because of the low number of samples and cost of running a duplicate. Alta

Analytical did multiple runs of the congener standards (LCS IILCS2) and calculated the

relative per cent difference which does give a measure of precision. The 1,2,3,7,8,9­

HxCDF congener had a slightly high recovery in the LCS I run which is not significant.

The per cent differences were all within the precision objectives given in the QAPP.

Alta Analytical substituted the Alternate Recovery Standard compound for the

Recovery Standard compounds which are part of the internal recovery standard solution

added to each sample prior to analysis. The other components of the recovery standard

solution were as listed in method 23 and analysis recoveries and ratios of the

components of the solution met the requirements of method 23 for a valid test.

A method blank was analyzed prior to analysis of the field blank and test run samples.

This method blank results showed a minor contaminant of OCDD although the level

identified was not significant in the analysis of the test run samples. A method blank

was also run prior to the analysis of the trip blank. It likewise showed a low and

insignificant level of OCDD contamination.

Analytical results for the field blank showed the probability ofcontamination of the field

blank sample. The sample train used as a field blank was originally prepared as the
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sample train for Run 1, which was postponed after the sample train was set up and leak

checked and ready for sampling. This set-up activity mayor may not have effected the

sample, although it should not have. The level of field blank contamination is not

significant in that it is well below levels of concern. However, as a result of the field

blank contamination the trip blank, comprised ofonly the absorbent resin, was analyzed

14 days later on April 25 to check for contamination. This analysis was 17 days beyond

the 14 day extraction requirement. If the trip blank was maintained at < 20o~ it should

not have had an influence on the results. Analytical results of the trip blank did not

show the same pattern of contamination as the field blank, but it did show a low level

of aCDD similar to the method blanks.

Alta Analytical did not determine detection limits for the PCDDIPCDF run samples.

Detection limits determined for the method blank were used in reporting detection limits

for each run in the sample analysis report. This does not specifically follow method 23

nor the QAPP. However, the detection limits from the method blanks do meet the

requirements of the QAPP detection limits in magnitude. Given that the results are not

used for demonstrating compliance with a source emission standard but for internal

review and infonnation, this should not be a problem. The results of the individual run

sample analysis show that all ion ratio and signal to noise ratio criteria for acceptable

results for method 23 were met for all reported congeners and quality control standards.

9.2 Mercury (Hg) Testing

The mercury (Hg) sampling and sample management followed the test plan, QAPP and PCA

guidance methods except as noted below.

A chain of custody form was not completed for the (Hg) stack samples; AmTest was

both the sampling and analysis fum. An analysis request form was initiated for the stack

samples, however the lab receiving portion of the form was not completed. As an

added note the analysis request form did not specify the analysis method.

• A chain ofcustody form was prepared by Ash Grove personnel for the process samples.

A sample analysis request form was not included for the process samples. The process

samples were taken by Ash Grove personnel and were transferred to AmTest for
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analysis. The Ash Grove chain of custody form did not indicate the analysis method to

be used on the process samples.

• The chain of custody indicated some sampling variations from the test plan and QAPP.

Some samples were composites of individual samples taken during the stack sampling

run rather than single grab samples for each run as in the test plan and QAPP. This

procedure would not effect the accuracy of sample with respect to the overall (Hg)

inputs. However, some samples were taken well after the end of the stack sampling run

which should normally not be included in a run composite. These streams are large,

relatively homogenous and consistent. Therefore, including them will not likely effect

the result of determining the input during stack sampling.

• Another variance from the test plan noted from the chain of custody form was that only

one sample of tire derived fuel (TDF) was taken. It was taken during the first run of

the fIrst day of testing. The test plan called for a tire sample to be taken during each run

with these individual samples prepared into a daily composite. This variation is also not

signifIcant given the low concentration of (Hg) in TDF, a relatively low mass input rate,

and thus a minimal contribution to the overall input of (Hg).

• Raw feed and water samples were not taken during the second phase of testing, which

was with the roller-mill down. With the roller-mill down, raw feed and the mill quench

water were no longer part of the system input. Therefore the need to sample these

streams for the purpose of doing a metal balance was eliminated for this phase of

testing.

The (Hg) analysis followed the test plan, QAPP, and the PCA guidance methods except as

noted below.

• Analysis of the stack samples and liquid process samples was conducted using EPA

method 245.1 rather that SW-846 7470 as given in the QAPP. Laboratory personnel

informed GCI that method 245.1 is the same as 7470; it is the normal method that they

use for this analysis, and that 245.1 is referenced in 7470. A comparison of the two

methods shows that they are very similar. These methods are for analyzing very similar

matrix's, and 7470 does reference 245.1 for it's precision and accuracy measures. The
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effects of this apparent method variation are not significant for these sample analysis

results.

• Analysis of the solid process samples was conducted using method SW-846 7470 rather

than 7471 as given in the QAPP. Laboratory persoIIDel informed GCI that methods

7470 and 7471 were the same. A review of the methods suggest that the methods are

similar but that the differences between them are real and are to account for the matrix

differences. Method 7470 specifies that it is for liquid samples but may be used for

certain solid and sludge-type wastes. Method 7470 also states however, that 7471 is

usually the method of choice for these waste types. The two methods are similar but

differ primarily in the dissolution reagents. Method 7471 uses a more aggressive acid

reagent for the solid matrix's. This variation in method did not, in this case, appear to

have an effect because the metal balance performed on the system suggests that all of

the mercury was accounted for.

• The analysis for and reporting of total solids is not part of the test plan, QAPP, or PCA

methods. It was performed by the laboratory because it is routinely done on these types

ofsamples for any analysis that is perfonned. The analysis for all samples was done on

the total sample, and no adjustment to the results was made based on the solids

reported. Therefore, this variation has no effect on the test results.

9.3 Quality Control and Assurance of the Testing

Quality assurance objectives from the QAPP were met or exceeded with the following

exceptions.

• The precision objectives, through running of duplicates, were tested for on four of the

eight sample types, all met the QAPP criteria, although the QAPP specified objectives

for all eight sample types.

• The accuracy objectives, through spike recoveries, were tested for on four of eight

sample types, all met the QAPP criteria, although the QAPP specified objectives for all

eight. Four method blanks were run with the process samples but there were seven

sample types.
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This review of the test shows that testing followed the test methods and procedures with

some variations. However, the variations were not significant enough to cause major errors

in the results. Therefore, the information from the testing is deemed reliable.
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METHODS 1, 2. 3A. 4 AND 23
AM TEST-AIR QUALITY. LLC

FILE NAME:
CLlENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN iF:
OPERATOR:

JAA\97·043WD\23Rl
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 25. 1997
1 . Method 4/23

Guenthoer/Lawrence

lAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1451
0700 hours
1013 hours

180.0 minutes

IMP]NGER WEIGfITS
FINAL INITIAL NET

Bws:

338.0
447.0
354.6
761. 5

659.9
447.0
357.3
78B.0

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
Y FACTOR:
DELTA H@.:

Y FACTOR CAL. CHECK:
PERCENT ERROR (t):

321. 9
0.0
2.7

26.5
351.1
16.55
12.06

0.1206

840.322
962.526
122.204
120.687

3.418
0.976
1. 910
0.984

0.8

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:

METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

0.84

0.356 inches
0.0007 sq. feet

156 inches
132.7 sq. feet
66.2 degrees F

30.05 inches Hg
·0.50 inches H20
30.01 inches Hg
1.659 inches H20
30.17 inches Hg

18.7 percent
10.1 percent

31.40 g/g-male·dry
29.78 g/g-male·wet

-----_._----------------.---- ... _--------------_._--------------_._-_ ........... _-_ ..

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT • H2O OF POINT • H2O OF

NW 1 0.10 223 SE 1 0.12 222
2 0.15 227 2 0.15 229
3 0.20 229 3 0.18 230

SW 1 0.11 224 NE 1 0.11 223
2 0.19 230 2 0.15 227
3 0.19 231 3 0.17 228

PERCENT ISOKINETICS:
STACK 00 TEHPERATURE:
AVERAGE VELOCITY HEAD:
STACK 00 VELOCITY:
STACK 00 AIR FLOW:

98 t

226.9 degrees F
0.150 inches H20

194005 acf/min

686.9 degrees R

24.4 fUsec
131543 dscf/min
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METHODS 1. 2. 3A. 4 AND 23
AM TEST ·AIR QUALITY. LLC

Sl

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97·043WD\23R2
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 25. 1997
2 . Method 4/23
Guenthoer

lAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1452
1117 hours
1435 hours

IBO.O minutes

IMP INGER WEIGHTS
FINAL INITIAL NET

315.4
460.5
327.8
767.7

642.1
467.3
330.8
799.9

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:
8ws:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
Y FACTOR:
DELTA H@:
Y FACTOR CAL. CHECK:
PERCENT ERROR (Xl:

326.7
6.8
3.0

32.2
368.7
17.38
12.82

0.1282

963.655
1083.679
120.024
llB.201

3.348
0.976
1. 910
0.9B5

0.9

PnOT lUBE Cp:
NOZZL£ DIAMETER:
NOZZL£ AREA:
STACK DIAMETER:
STACK AREA:
METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

0.84
0.356 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
67.6 degrees F

30.05 inches Hg
-0.50 inches H20
30.01 inches Hg
1.595 inches H20
30.17 inches Hg

18.1 percent
10.4 percent

31.31 g/g·male-dry
29.61 g/g·male·wet

.-_ ............ -.-----------------------------_ ................... - ...... --.- ........

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT • H2O OF POINT . H2O OF

NW 1 0.11 224 SE 1 0.10 220
2 0.14 229 2 0.15 220
3 0.17 230 3 0.18 216

SW 1 0.11 229 NE 1 0.12 205
2 0.17 229 2 0.15 212
3 0.18 231 3 0.16 216

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

98 t

221.8 degrees F
0.144 inches H2D

1B9855 acf/min

681.8 degrees R

23.8 ftlsec
128585 dscf/min
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METHODS I, 2, 3A, 4 ANO 23
AM TEST·AIR QUALITY. LLC

S8

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97·043WD\23R4
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 26, 1997
4 . Method 4/23

Clark

LAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1453
1303 hours
1613 hours

180.0 minutes

IMPINGER WEIGHTS PnOT TUBE Cp: 0.B4
FrNAL INITIAL NET NOZZLE OI/IIotETER: 0,356 inches

NOZZLE AREA: 0,0007 sq, feet
636.3 340,3 296.0 STACK OI/IIotETER: 156 inches
450.0 452.0 ·2.0 STACK AREA: 132,7 sq. feet
356.9 355.2 1.7 METER TEMPERATURE: 58.6 degrees F
816.4 790.4 26.0 BAROMETRIC PRES.: 29.80 inches Hg

TOTAL H20 GAIN: 321. 7 STATIC PRESSURE: ·0.50 inches H2O
TOTAL VOLUME (scf): 15.17 STACK PRESSURE: 29,76 inches Hg
PERCENT MOISTURE: 11.15 ORIFICE PRESSURE: 1. 640 inches H2O
Bws: 0.1ll5 METER PRESSURE: 29.92 inches Hg

INIT. METER VOLUME: 113,982 AVERAGE CONC. CO2: 19.8 percent
FINAL METER VOLUME: 235.564 AVERAGE CONC. 02: 9.7 percent
VOLUHE SAMPLEO: 121,582 MOLECULAR WE IGHT: 31.56 g/g·male·dry
STD VOLUME (dscf): 120817 MOLECULAR WEIGHT: 30.04 g/g·male·wet
STD VOLUME (dscm): 3.422
Y FACTOR: 0.976
DELTA H @.: 1. 910
Y FACTOR CAL. CHECK: 0,978
PERCENT ERROR ex>: 0,2

...... ------------- ........... -----_ .... -............ ------------------------- .... _---
S/IIotPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT H2O OF POINT • H2O OF

NW 3 0.17 253 SE 3 0.16 230
2 0.16 247 2 0.15 226
1 0.13 242 1 0.12 223

SW 3 0.18 236 NE 3 0.17 222
2 0.17 238 2 0.13 224
1 0.11 230 1 0.11 223

PERCENT 1SOKINET1CS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

100 X

232.8 degrees F
0.146 inches H20

192106 acf/min

692.8 degrees R

24.1 ft/sec

129390 dscf/min

AGCS2M003190



S300606

METHOOS 1. 2. 3A. 4 AND 23
AM TEST -AIR QUALITY. LLC

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97-043WD\23R5
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Hain Stack
March 27. 1997
5 - Method 4/23

Guenthoer

LAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1454
0700 hours
1011 hours

180.0 minutes

IMPINGER WEIGHTS
FINAL INITIAL NET

319.9
447.6
334.6
B75.2

514.6
448.0

335.2
B95.5

TOTAL H20 bi\IN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:
Bws:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAI1PLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
YFACTOR:
DELTA H@:

YFACTOR CAL. CHECK:
PERCENT ERROR (X):

194.7
0.4
0.6

20.3
216.0
10.18
9.13

0.0913

235.947
336.792
100.845
101.408

2.872
0.976
1. 910
0.980

0.5

PITOT TU8E Cp:
NOZZLE DIAHmR :
NOZZLE AREA:
STACK DIAHETER:
STACK AREA:
MmR TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
MmR PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
HOLECULAR WEIGHT:

0.84
0.356 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
55.3 degrees F

30.00 inches Hg
-0.65 inches H20
29.95 inches Hg
1.163 inches H20
30.09 inches Hg

22.9 percent
7.8 percent

31.9B g/g-mole-dry
30.70 g/g·mole·wet

-_._---_ .. __ .... _---------------------------------------------.-- .. ---.------- ..........

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT . H2O OF POINT • H2O OF

NW 3 0.17 362 SE 3 0.140 412
2 0.11 366 2 0.150 423
1 0.06 367 1 0.085 410

SW 3 0.14 386 NE 3 0.140 416
2 0.11 403 2 0.110 421
1 O.OB 400 1 0.070 412

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

105 t

398.2 degrees F
0.111 inches H20

184208 acfImi n

858.2 degrees R

23.1 ftlsee
103104 dscf/min

AGCS2M003191



S300607

METHODS 1, 2, 3A, 4 AND 23
AM TEST·AIR QUALITY, LLC

FILE NAME:
CLIENT:
LOCATION:
SNiP LE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97·043WD\23R6
Ash Grove Cement Company
Seattle, Washington
Cement Kiln Main Stack
March 27, 1997
6 - Method 4/23

Guenthoer

LAB #:
STAAT TIME:
STOP TIME:
SAMPLE LENGTH:

1455
1045 hours
1356 hours

180.0 minutes

IMPINGER WEIGHTS
FINAL INITIAL NET

8ws:

317.2
461.4
328.6
822.7

510.4
461.5
330.1
846.7

TOTAL H20 ~IN:

TOTAL VOLUME (scf);
PERCENT MOISTURE:

1NIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
Y FACTOR:
DELTA H~:

Y FACTOR CAL. CHECK;
PERCENT ERROR (X):

193.2
0.1
1.5

24.0
218.8
10.32
9.65

0.0965

336.987
433.646
96.659
96.614
2.736
0.976
1. 910
0.984

0.8

PIlOT TU8E Cp:
NOULE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AAEA:
MffiR TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAA WEIGHT:
MOLECULAA WEIGHT:

0.84
0.356 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
58.3 degrees F

30.00 inches Hg
·0.65 inches H20
29.95 inches Hg
1.071 inches H20
30.08 inches Hg

23.4 percent
7.0 percent

32.02 gIg-male· dry
30.67 g/g·male·wet

-- .. ----.--- .................. _---------_ ........... --.-------------_ ...... _--------- ..

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT . H2O OF POINT • H2O of

N\o/ 3 0.120 426 SE 3 0.130 434
2 0.115 427 2 0.130 432
1 0.075 414 1 O.OBO 413

S\o/ 3 0.120 423 NE 3 0.130 419
2 0.110 432 2 0.130 421
1 0.080 424 1 0.090 417

PERCENT ISOK1NET1CS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

103 X
423.5 degrees F
0.108 inches H20

184397 acf/min

883.5 degrees R

23.2 ftl sec
99675 dscf/min

AGCS2M003192



S300608

METHODS 1. 2. 3A. 4 AND 23
AM TEST-AIR QUALITY. LLC

(PI

FILE NAME: JAA\97·043WD\23R7
CLIENT: Ash Grove Cement Company
LOCATION: Seattle. Washington
SAMPLE SITE: Cement Kiln Hain Stack
SAMPLE DATE: March 27. 1997
RUN #: 7 - Method 4/23

OPERATOR: Orton

lAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1456
1455 hours
1B06 hours

1BO.0 minutes

IMPINGER WEIGHTS
FINAL INITIAL NET

Bws:

377 .1

376.4
370.4
794.3

566.2
375.7
371. 7
B15.7

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:

INIT. METER VOLUME:
FINAL HETER VOLUME:
VOLUME SAloiP LED:
STO VOLUME (dscf):
STO VOLUHE (dscm):
Y FACTOR:
DELTA H @:

Y FACTOR CAL. CHECK:
PERCENT ERROR (X):

1B9.1
-0.7
1.3

21.4
211.1
9.95
9.43

0.0943

433.B56
530.199
96.343
95.617
2.708
0.976
1. 910
0.990

1.4

PIlOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:
HETER TEMPERAT1JRE :
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
HETER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
HOLECULAR WEIGHT:

0.84
0.356 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
62.0 degrees F

30.00 inches Hg
·0.65 inches H20
29.95 inches Hg
1. 075 inches H20
30.0B inches Hg

24.6 percent
6.1 percent

32.1B gig-male-dry
30.84 9/g-male·wet

_ • ___ 4 • ~ • ______ •••• _____ •• _ .. __ ..... ___ • __ ...... ______ ........ _______ ..... __ ... _ .... _ • ___ .... _ • __ .... _

SAMPLE VELOCITY TEHPERAT1JRE SAMPLE VELOCITY TEHPERATURE
POINT • H2O OF POINT • H2O OF

NW 3 0.13 427 SE 3 0.12 441
2 0.11 429 2 0.11 437
1 O.OB 420 1 0.07 420

SW 3 0.13 421 NE 3 0.13 436
2 0.12 434 2 0.14 435
1 0.07 417 1 O.OB 422

PERCENT ISOKINETICS:
STACK GAS TEMPERAT1JRE :
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

104 X

428.3 degrees F
0.106 inches H20

182574 acf/min

88B.3 degrees R

22.9 ft/sec
98400 dscf/min

AGCS2M003193



S300609

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DrBENZOFURANS

AM TEST·AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R1 LAB NUMBER(S): 1451, 3499-0002-SA

CLIENT: Ash Grove Cement Company -0001-SA

LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%): 10.1

MAIN CEMENT KILN 5TACK
DL Field

Run 1 Run 1 Blank

ANALYTE pg pg pg

DIOXINS

2,3,7,8-TCDD 3.3 U 3.3 2.8 U
TCDDs (total) 7.5 2.7 3.0 U

1,2,3,7,8-PeCDD 1.3 U 1.3 1.2 U

PeCDDs (total) 9.4 0.9 1.2 U

1,2,3,4,7,8-HxCDD 2.0 U 2.0 2.4 U

1,2,3,6,7,8-HxCDD 1.8 U 1.8 2.2 U

1, 2, 3, 7, 8, 9-HxCDD 1.7 U 1.7 2.1 U

HxCDDs (total) 14 1.6 2.4 U

1,2,3,4,6,7,8-HpCDD 8.1 1.1 3.9

HpCDDs (total) 15 1.1 7.5

OCDD 58 M 1.1 E 34 M

FURANS

2,3,7,8-TCDF 2.2 U 2.2 18

TCDFs (total) 29 1.5 110

1,2,3,7,8-PeCDF 1.3 U 1.3 4.0

2,3,4,7,8-PeCDF 1.3 U 1.3 9.3

PeCDFs (total) 1.6 U 1.6 43

1, 2, 3, 4, 7, 8-HxCDF 2.1 0.36 2.7

1,2,3,6,7,8-HxCDF 1.4 U 1.4 0.9 U

2, 3,4,6,7, 8-HxCDF 2.3 0.35 1.2 U

1, 2, 3, 7, 8, 9-HxCDF 1.0 U 1.0 1.4 U

HxCDFs (total) 7.8 0.41 7.0

1,2,3,4,6,7,8-HpCDF 7.7 0.52 3.3

1, 2, 3, 4, 7, 8, 9-HpCDF 1.0 U 1.0 1.4 U

HpCDFs (total) 7.7 0.68 3.3

OCDF 13 2.0 5.1

Toxic Equivalent (TEQ) 0.67 7.0

pg ::; picograms of sample collected.
U ::; undetected at specified detection limit (DL).
E ::; detection limit estimated; analyte present in both the field and method blanks.
M ::; analyte detected in the method blank.

AGCS2M003194



S300610

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R2 LAB NUMBER(S): 1452, 3499-0003-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.348 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 128585 dscffmin
SAMPLE TIMES: 1117-1435 OXYGEN (%): 10.4

MAIN CEMENT KILN STACK
DL Field

Run2 Run 2 Blank

ANALYTE pg pg pg

DIOXINS

2,3,7,8-TCDD 2.8 U 2.8 2.8 U

TCDDs (total) 22 2.7 3.0 U

1, 2, 3, 7, 8-PeCDD 11 0.91 1.2 U

PeCDDs (total) 74 0.91 1.2 U

1, 2, 3,4, 7, 8-HxCDD 23 1.6 2.4 U

1, 2, 3, 6, 7, 8-HxCDD 26 1.4 2.2 U

1,2,3,7,8,9-HxCDD 31 1.4 2.1 U

HxCDDs (total) 290 1.6 2.4 U

1,2,3,4,6,7,8-HpCDD 330 1.1 3.9

HpCDOs (total) 590 1.1 7.5

OCDO 2200 M 1.1 E 34 M

FURANS

2,3,7,8-TCDF 6.3 1.5 18

TCDFs (total) 130 1.5 110

1, 2, 3, 7, 8-PeCDF 19 1.5 4.0

2, 3, 4, 7, 8-PeCDF 31 1.5 9.3

PeCDFs (total) 300 1.5 43

1, 2, 3, 4, 7, 8-HxCDF 87 0.36 2.7

1, 2, 3, 6, 7, 8-HxCDF 79 0.28 0.9 U

2,3,4,6,7,8-HxCDF 180 0.35 1.2 U

1,2, 3, 7, 8, 9-HxCDF 34 0.41 1.4 U

HxCDFs (total) 880 0.41 7.0

1, 2, 3, 4, 6, 7, 8-HpCDF 920 0.52 3.3

1, 2, 3, 4, 7, 8, 9-HpCDF 100 0.68 1.4 U

HpCDFs (total) 1300 0.68 3.3

OCDF 770 2.0 5.1

Toxic Equivalent (TEO) 85 7.0

pg =picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003195



S300611

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R4 LAB NUMBER(S): 1453, 3499-0004-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.422 dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscflmin
SAMPLE TIMES: 1303-1613 OXYGEN (%): 9.7

MAIN CEMENT KILN STACK
DL Field

Run 4 Run 4 Blank

ANALYTE pg pg pg

DIOXINS

2,3,7,8-TCDD 1.9 U 1.9 2.8 U
TCDDs (total) 5.6 2.7 3.0 U

1,2,3, 7, 8-PeCDD 1.0 U 1.0 1.2 U

PeCDDs (total) 8.0 0.91 1.2 U

1,2,3,4,7,8-HxCDD 1.5 U 1.5 2.4 U

1, 2, 3, 6, 7, 8-HxCDD 1.9 U 1.9 2.2 U

1,2,3,7, 8, 9-HxCDD 1.3 U 1.3 2.1 U

HxCDDs (total) 14 1.6 2.4 U

1,2,3,4,6,7,8-HpCDD 8.6 1.1 3.9

HpCDDs (total) 15 1.1 7.5

OCDD 68 M 1.1 E 34 M

FURANS

2, 3, 7, 8-TCDF 2.4 U 2.4 18

TCDFs (total) 13 1.5 110

1, 2, 3, 7, 8-PeCDF 1.7 U 1.7 4.0

2,3,4,7,8-PeCDF 1.6 U 1.6 9.3

PeCDFs (total) 1.7 U .1.7 43

1,2,3,4,7,8·HxCDF 0.83 U 0.83 2.7

1,2,3,6,7,8-HxCDF 0.85 U 0.85 0.9 U

2,3,4,6,7,8-HxCDF 1.3 0.35 1.2 U

1,2,3,7,8,9-HxCDF 1.0 U 1.0 1.4 U

HxCDFs (total) 3.3 0.35 7.0

1, 2, 3,4, 6, 7, 8-HpCDF 6.0 0.41 3.3

1, 2, 3, 4, 7, 8, 9-HpCDF 0.68 U 0.68 1.4 U

HpCDFs (total) 11 0.68 3.3

OCDF 9.9 2.0 5.1

Toxic Equivalent (TEO) 0.35 7.0

pg = plcograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003196



S300612

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R5 LAB NUMBER(S): 1454, 3499-0005-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.872 dscm
SAMPLE DATE: March 27,1997 AIRFLOW: 103104 dscf/min
SAMPLE TIMES 0700-1011 OXYGEN (%): 7.8

MAIN CEMENT KILN STACK
DL Field

Run 5 Run 5 Blank

ANALYTE pg pg pg

DIOXINS

2, 3,7, 8-TCDD 14 2.4 2.8 U
TCDDs (total) 3000 2.7 3.0 U

1,2, 3, 7, 8-PeCDD 20 0.9 1.2 U

PeCDDs (total) 610 0.9 1.2 U

1, 2, 3, 4, 7, 8-HxCDD 16 1.6 2.4 U

1,2,3,6,7,8-HxCDD 18 1.4 2.2 U

1,2, 3, 7, 8, 9-HxCDD 12 1.4 2.1 U

HxCDDs (total) 530 1.6 2.4 U

1,2,3,4,6,7,8-HpCDD 65 1.1 3.9

HpCDDs (total) 140 1.1 7.5

OCDD 140 M 1.1 E 34 M

FURANS

2,3,7, 8-TCDF 83 1.5 18

TCDFs (total) 8100 1.5 110

1, 2, 3, 7, 8-PeCDF 14 1.5 4.0

2, 3,4,7, 8-PeCDF 18 1.5 9.3

PeCDFs (total) 230 1.5 43

1,2,3,4,7, 8-HxCDF 9.9 0.36 2.7

1, 2, 3, 6, 7, 8-HxCDF 65 0.28 0.9 U
2, 3,4, 6, 7, 8-HxCDF 87 0.35 1.2 U

1,2, 3,7. 8, 9-HxCDF 2.7 0.41 1.4 U
HxCDFs (total) 66 0.41 7.0

1, 2, 3, 4, 6, 7, 8-HpCDF 22 0.52 3.3

1, 2, 3, 4, 7, 8. 9-HpCDF 6.5 0.68 1.4 U
HpCDFs (total) 35 0.68 3.3

OCDF 24 2.0 5.1

Toxic Equivalent (TEO) 50 7.0

pg :: picograms of sample collected.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M :: analyte detected in the method blank.

AGCS2M003197



S300613

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R6 LAB NUMBER(S): 1455, 3499-0006-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.736 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW 99675 dscf/min
SAMPLE TIMES: 1045-1356 OXYGEN (%): 7.0

MAIN CEMENT KILN STACK
DL Field

Run 6 Run 6 Blank

ANAL.YTE pg pg pg

DIOXINS

2, 3, 7, 8-TCDD 22 2.4 2.8 U
TCDDs (total) 5100 2.7 3.0 U

1,2,3,7,8-PeCDD 36 0.9 1.2 U

PeCDDs (total) 1700 0.9 1.2 U

1,2, 3,4, 7, 8-HxCDD 24 1.6 2.4 U

1, 2, 3, 6, 7, 8-HxCDD 22 1.4 2.2 U
1, 2,3,7,8, 9-HxCDD 15 1.4 2.1 U
HxCDDs (total) 790 1.6 2.4 U
1,2,3,4,6,7,8-HpCDD 71 1.1 3.9

HpCDDs (total) 150 1.1 7.5

OCDO 120 M 1.1 E 34 M

FURANS

2, 3, 7, 8-TCDF 200 1.5 18

TCDFs (total) 20000 1.5 110

1, 2, 3, 7, 8-PeCDF 25 1.5 4.0

2, 3,4, 7, 8-PeCDF 33 1.5 9.3

PeCDFs (total) 970 1.5 43
1, 2, 3, 4, 7, 8-HxCDF 10 0.36 27
1,2, 3, 6, 7, 8-HxCDF 7.7 0.28 0.9 U
2, 3, 4, 6, 7, 8-HxCDF 9.4 0.35 1.2 U
1, 2, 3, 7, 8, 9-HxCDF 2.6 0.41 1.4 U
HxCDFs (lolal) 91 0.41 7.0

1,2,3,4,6,7,8-HpCDF 21 0.52 3.3

1, 2, 3,4, 7, 8, 9-HpCDF 3.2 0.68 1.4 U
HpCDFs (total) 33 0.68 3.3
OCDF 14 2.0 51

Toxic EqUivalent (TEO) 88 7.0

pg ;:; picograms of sample collected.
U = u~ldetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003198



S300614

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JM\97-043WD\DF\R7 LAB NUMBER(S): 1456, 3499-0007-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 2.708 dscm
SAMPLE DATE: March 27, 1997 AIRFLOW: 98400 dscf/min
SAMPLE TIMES: 1455-1806 OXYGEN (%): 6.1

MAIN CEMENT KILN STACK
DL Field

Run 7 Run 7 Blank

ANALYTE pg pg pg

DIOXINS

2,3,7,8-TCDD 26 2.4 2.8 U

TCDDs (total) 5700 2.7 3.0 U

1, 2, 3, 7, 8-PeCDD 45 0.9 1.2 U

PeCDDs (total) 2100 0.9 1.2 U

1, 2, 3, 4, 7, 8-HxCDD 33 1.6 2.4 U

1,2,3,6,7,8-HxCDD 30 1.4 2.2 U

1, 2, 3, 7, 8, 9-HxCDD 24 1.4 2.1 U

HxCDDs (total) 960 1.6 2.4 U

1,2,3,4,6,7,8-HpCDD 130 1.1 3.9

HpCDDs (total) 270 1.1 7.5

OCDD 520 M 1.1 E 34 M

FURANS

2,3,7,8-TCDF 190 1.5 18

TCDFs (total) 18000 1.5 110

1, 2, 3, 7, 8-PeCDF 32 1.5 4.0

2, 3, 4, 7, 8-PeCDF 42 1.5 9.3

PeCDFs (total) 1000 1.5 43

1, 2, 3, 4, 7, 8-HxCDF 31 0.36 2.7

1,2,3,6, 7, 8-HxCDF 27 0.28 0.9 U

2,3,4,6,7,8-HxCDF 48 0.35 1.2 U

1, 2, 3, 7, 8, 9-HxCDF 11 0.41 1.4 U

HxCDFs (total) 290 0.41 7.0

1, 2, 3, 4, 6, 7, 8-HpCDF 210 0.52 3.3

1, 2, 3, 4, 7, 8. 9-HpCDF 28 0.68 1.4 U

HpCDFs (total) 320 0.68 3.3

OCDF 190 2.0 5.1

Toxic EqUivalent (TEO) 96 7.0

pg = picograms of sample collected.
U ::; undetected at specified detection limit (DL).
E ::; detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003199



S300615

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME: JAA\97-043WD\DF\R1 LAB NUMBER(S): 1451, 3499-0002-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.418 dscm
SAMPLE DATE: March 25, 1997 AIRFLOW: 131543 dscf/min
SAMPLE TIMES: 0700-1013 OXYGEN (%): 10.1

MAIN CEMENT KILN STACK
DL Field

Run 1 Run 1 Blank

ANALYTE ng/m3 ng/mJ ng/m3

DIOXINS

2, 3, 7, 8-TCDD 0.001 U 0.001 0.001 U

TCDDs (total) 0.002 0.001 0.001 U

1, 2, 3, 7, 8-PeCDD 0.0004 U 0.0004 0.0004 U

PeCDDs (total) 0.003 0.0003 0.0004 U

1, 2, 3, 4, 7, 8-HxCDD 0.001 U 0.0006 0.001 U

1,2, 3, 6, 7, 8-HxCDD 0.001 U 0.0005 0.001 U

1,2,3,7,8,9-HxCDD 0.0005 U 0.0005 0.001 U

HxCDDs (total) 0.004 0.0005 0.001 U

1,2,3,4,6,7,8-HpCDD 0.002 0.0003 0.001

HpCDDs (total) 0.004 0.0003 0.002

OCDD 0.017 M 0.0003 E 0.010 M

FURANS

2, 3, 7, 8-TCDF 0.001 U 0.0006 0.005

TCDFs (total) 0.008 0.0004 0.032

1,2,3,7, 8-PeCDF 0.0004 U 0.0004 0.001

2, 3,4, 7, 8-PeCDF 0.0004 U 0.0004 0.003

PeCDFs (total) 0.0005 U 0.0005 0.013

1,2, 3, 4, 7, 8-HxCDF 0.001 0.0001 0.001

1,2, 3, 6, 7, 8-HxCDF 0.0004 U 0.0004 0.0003 U

2,3,4,6,7,8-HxCDF 0.001 0.0001 0.0004 U

1, 2, 3, 7, 8, 9-HxCDF 0.0003 U 0.0003 0.0004 U

HxCDFs (total) 0.002 0.0001 0.002

1, 2, 3, 4, 6, 7, 8-HpCDF 0.002 0.0002 0.001

1,2.3,4,7,8,9-HpCDF 0.0003 U 0.0003 0.0004 U

HpCDFs (tolal) 0.002 0.0002 0.001

OCDF 0.004 0.0006 0.001

Toxic Equivalent (TEQ) 0.0002 0.002

ng/m3 =nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E =detection limit estimated; analyte present in both the field and method blanks.
M =analyte detected in the method blank.

AGCS2M003200



S300616

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED OIBENZOOIOXINS AND DIBENZOFURANS

AM TEST·AIR QUALITY, LLC

3.348
128585

10.4

FILE NAME:
CLIENT:
LOCATION:
SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R2
Ash Grove Cement Company
Seattle, Washington
March 25, 1997
1117-1435

LAB NUMBER(S):

SAMPLE VOLUME
AIRFLOW:
OXYGEN (%):

1452,3499-0003-SA
-0001-SA
dscm
dscf/min

ANALYTE

DIOXINS

2,3,7,8-TCDD
TCDDs (total)
1,2,3,7,8-PeCDD

PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD

1,2,3,6,7,8-HxCDO

1,2, 3, 7, 8, 9-HxCOO

HxCDDs (total)
1,2,3,4,6,7,8-HpC DO

HpCDDs (total)

OCDD

FURANS

2,3,7,8-TCOF

TCDFs (total)

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCOF
PeCDFs (total)
1, 2, 3, 4, 7, 8-HxCDF

1, 2, 3, 6, 7, 8-HxCDF
2,3,4,6,7, 8-HxCOF

1, 2,3,7,8, 9-HxCDF
HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF
1,2, 3,4,7,8, 9-HpCDF
HpCDFs (total)

OCDF

Run 2
ng/m3

0.001 U
0.007

0.003

0.022

0007

0.008

0.009

0.087

0.099

0.176

0.657 M

0.002

0.039

0.006

0.009
0.090
0.026

0.024
0.054

0.010
0.263

0.275
0.030

0.388
0.230

MAIN CEMENT KILN STACK
DL

Run 2

ng/m3

0.001
0.001

0.0003

0.0003

0.0005

00004

0.0004

0.0005

0.0003

0.0003

0.0003 E

0.0004

0.0004

0.0004

0.0004
0.0004

0.0001
0.0001

0.0001
0.0001
0.0001
0.0002
0.0002

0.0002
0.001

Field
Blank

ng/m3

0.001 U
0.001 U

0.0004 U

0.0004 U

0.001 U

0.001 U

0.001 U

0.001 U
0.001

0.002
0.010 M

0.005

0.033

0.001

0.003

0.013
0.001

0.0003 U
0.0004 U

0.0004 U
0.002
0.001

0.0004 U
0.001

0.002

Toxic Equivalent (TEO) 0.025

ng/m3
;;: nanograms of analyte collected per dry standard cubic meter of gas sampled.

U = undetected at specified detection limit (DL).
E ;;: detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.002

AGCS2M003201



S300617

EMISSION CONCENTRATION RESULTS
POLYCHLORJNATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

10

FILE NAME: JAA\97-043WD\DF\R4 LAB NUMBER(S): 1453,3499-0004-SA
CLIENT: Ash Grove Cement Company -0001-SA
LOCATION: Seattle, Washington SAMPLE VOLUME: 3.422 dscm
SAMPLE DATE: March 26, 1997 AIRFLOW: 129390 dscf/min
SAMPLE TIMES: 1303-1613 OXYGEN (%): 9.7

MAIN CEMENT KILN STACK
DL Field

Run4 Run 4 Blank

ANALYTE ng/m3 ng/m3 ng/m3

DIOXINS

2,3,7,8-TCDD 0.001 U 0.001 0.001 U
TCDDs (total) 0.002 0.001 0.001 U

1, 2, 3, 7, 8-PeCOD 0.0003 U 0.0003 0.0004 U

PeCDDs (total) 0.002 0.0003 0.0004 U

1, 2, 3,4, 7, 8-HxCDD 0.0004 U 0.0004 0.001 U

1, 2, 3, 6, 7, 8-HxCDD 0.0006 U 0.0006 0.001 U

1,2,3, 7, 8, 9-HxCDD 0.0004 U 0.0004 0.001 U

HxCDOs (total) 0.004 0.0005 0.001 U

1,2,3,4,6,7,8-HpCDD 0.003 0.0003 0.001

HpCDOs (total) 0.004 0.0003 0.002

OCDO 0.020 M 0.0003 E 0.010 M

FURANS

2,3,7,8-TCDF 0.001 U 0.001 0.005

TCDF s (total) 0.004 0.0004 0.032

1,2,3,7, 8-PeCDF 0.0005 U 0.0005 0.001

2, 3,4, 7, 8-PeCDF 0.0005 U 0.0005 0.003

PeCDFs (total) 0.0005 U 0.0005 0.013

1, 2, 3, 4, 7, 8-HxCDF 0.0002 U 0.0002 0.001

1,2, 3, 6, 7, 8-HxCDF 0.0002 U 0.0002 0.0003 U

2, 3,4, 6, 7, 8-HxCDF 0.0004 0.0001 0.0004 U

1, 2, 3, 7, 8, 9-HxCDF 0.0003 U 0.0003 0.0004 U

HxCDFs (total) 0.001 0.0001 0.002

1, 2, 3,4,6,7, 8-HpCDF 0.002 0.0001 0.001

1, 2, 3,4, 7, 8, 9-HpCDF 0.0002 U 0.0002 0.0004 U

HpCDFs (total) 0.003 0.0002 0.001

OCDF 0.003 0.001 0.001

Toxic Equivalent (TEO) 0.0001 0.002

ng/m3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M =analyte detected in the method blank.

AGCS2M003202



S300618

11

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

2.872
103104

7.8

FILE NAME:
CLIENT:
LOCATION:
SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R5
Ash Grove Cement Company
Seattle, Washington
March 27, 1997
0700-1011

LAB NUMBER(S):

SAMPLE VOLUME:
AIRFLOW:
OXYGEN (%):

1454,3499-0005-SA
-0001-SA
dscm
dscf/min

MAIN CEMENT KILN STACK

ANALYTE

Run 5

ng/m3

DL
Run 5

ng/m3

Field
Blank

ng/m3

0.005 0.001 0.001 U
1.04 0.001 0.001 U

0.007 0.0003 0.0004 U

0.212 0.0003 0.0004 U

0.006 0.001 0.001 U

0.006 0.0005 0.001 U

0.004 0.0005 0.001 U

0.185 0.001 0.001 U

0.023 0.0004 0.001

0.049 0.0004 0.003

0.049 M 0.0004 E 0.012 M

DIOXINS------
2,3,7,8-TCDD
TCDDs (total)

1,2,3,7,8-PeCDD

PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD

1, 2, 3, 6, 7, 8-HxCDD

1,2,3,7,8,9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

0.029 0.001 0.006

2.82 0.0005 0.038

0.005 0.0005 0.001

0.006 0.0005 0.003

0.080 0.0005 0015

0.003 0.0001 0.001

0.002 0.0001 0.0003 U

0.003 0.0001 0.0004 U

0.001 0.0001 0.0005 U

0.023 0.0001 0.002

0.008 0.0002 0.001

0.002 0.0002 0.0005 U

0.012 0.0002 0.001

0.008 0.001 0.002

0.017 0.002Toxic Equivalent (TEO)

FURANS------
2,3,7,8-TCDF

TCDFs (total)

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

PeCDFs (total)

1,2,3,4,7,8-HxCDF

1,2, 3,6, 7, 8-HxCDF

2, 3, 4, 6, 7, 8-HxCDF

1,2, 3,7,8, 9-HxCDF

HxCDFs (total)

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF

HpCDFs (tolal)

OCDF

ng/m3
:; nanograms of analyte collected per dry standard cubic meter of gas sampled.

U = undetected at specified detection limit (DL).
E :; de1ection limit estimated; analyte present in both the field and method blanks.
M :; analyte detected in the method blank.

AGCS2M003203



S300619

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND D1BENZOFURANS

AM TEST-AIR QUALITY, LLC

11..

2.736
99675

7,0

FILE NAME:
CLIENT:
LOCATION:
SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R6
Ash Grove Cement Company
Seattle, Washington
March 27,1997
1045-1356

LAB NUMBER(S)

SAMPLE VOLUME:
AIRFLOW:
OXYGEN (%):

1455, 3499-0006-SA
-0001-SA
dscm
dscf/min

MAIN CEMENT KILN STACK

ANALYTE,------
DIOXINS

Run 6

ng/m3

DL
Run 6

ng/m3

Field
Blank

ng/m3

2,3,7,8-TCDD

TCDOs (total)

1,2, 3,7, 8-PeCDD

PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD

1, 2, 3, 6, 7, 8-HxCDD

1,2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2,3,7, 8-TCDF

TCDFs (total)

1,2, 3, 7, 8-PeCDF

2,3,4,7,8-PeCDF

PeCDFs (total)

1, 2, 3,4, 7, 8-HxCDF

1, 2, 3,6, 7, 8-HxCDF

2, 3,4, 6, 7, 8-HxCDF

1,2,3,7,8,9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1, 2, 3, 4, 7, 8, 9-HpCDF

HpCDFs (total)

OCDF

Toxic Equivalent (TEO)

0.008 0.001 0.001 U
1.86 0.001 0,001 U

0.013 0.0003 0.0004 U

0.621 0.0003 0.0004 U

0.009 0,001 0.001 U

0,008 0.0005 0.001 U

0,005 0.0005 0,001 U

0.289 0.001 0.001 U

0.026 0,0004 0,001

0.055 0,0004 0,003

0.044 M 0,0004 E 0.012 M

0.073 0.001 0,007

7.31 0.0005 0.040

0.009 0.0005 0,001

0,012 0.0005 0.003

0,355 0.0005 0.016

0,004 0,0001 0.001

0,003 0,0001 0.0003 U

0.003 0,0001 0.0004 U

0.001 0.0001 0.001 U

0.033 0,0001 0.003

0.008 0.0002 0.001

0,001 0.0002 0.001 U

0.012 0.0002 0.001

0.005 0.001 0,002

0.032 0.003

ng/m 3 = nanograms of analyte collected per dry standard cubic meter of gas sampled,
U = undetected at specified detection limit (DL),
E = detection limit estimated; analyte present in both the field and method blanks,
M = analyte detected in the method blank,

AGCS2M003204



S300620

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY. LLC

2.708
98400

6.1

FILE NAME:
CLIENT:
LOCATION:
SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R7
Ash Grove Cement Company
Seattle, Washington
March 27, 1997
1455-1806

LAB NUMBER(S):

SAMPLE VOLUME:
AIRFLOW:
OXYGEN (%):

1456, 3499-0007-SA
-0001-SA
dscm
dscf/min

ANALYTE

DIOXlNS

Run 7

ng/m3

MAIN CEMENT KILN STACK
DL

Run 7

ng/m3

Field
Blank

ng/m3

2,3,7,8-TCDD
TCDDs (total)

1,2,3,7,8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2, 3,7, 8-TCDF

TCDFs (total)

1,2,3,7, 8-PeCDF

2, 3, 4, 7, 8-PeCDF

PeCDFs (total)

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

2,3,4,6,7,8-HxCDF

1,2, 3,7,8, 9-HxCDF

HxCDFs (total)

1,2, 3,4,6,7, 8-HpCDF
1, 2, 3, 4, 7, 8, 9-HpCDF

HpCDFs (total)

OCDF

Toxic Equivalent (TEO)

0.010 0.001 0.001 U
2.10 0.001 0.001 U

0.017 0.0003 0.0004 U

0.775 0.0003 0.0004 U

0.012 0.001 0.001 U

0.011 0.0005 0.001 U

0.009 0.0005 0.001 U

0.355 0.001 0.001 U

0.048 0.0004 0.001

0.100 0.0004 0.003

0.192 M 0.0004 E 0.013 M

0.070 0.001 0.007

6.65 0.0006 0.041

0.012 0.0006 0.001

0.016 0.0006 0.003

0.369 0.0006 0.016

0.011 0.0001 0.001

0.010 0.0001 0.0003 U

0.018 0.0001 0.0004 U

0.004 0.0002 0.001 U

0.107 0.0002 0.003

0.078 0.0002 0.001

0.010 0.0003 0.001 U

0.118 0.0003 0.001

0.070 0.001 0.002

0.035 0.003

ng/m3 = nanograms of analyte collected per dry standard cubic meter of gas sampled.
U " undetected at specified detection limit (DL).
E =detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

AGCS2M003205



S300621

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST·AIR QUALITY, LLC

1451,3499-0002-SA

-0001-SA

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R1

Ash Grove Cement Company

Seattle, Washington

March 25, 1997

0700-1013

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

3.418

131543

10.1

dscm

dscf/min

ANALYTE

DIOXINS

2,3, 7, 8-TCDD
TCDDs (total)

1,2,3,7,8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1, 2, 3, 6, 7, 8-HxCDD

1,2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2,3,7,8-TCDF

TCDFs (total)

1, 2, 3, 7, 8-PeCDF

2, 3, 4, 7, 8-PeCDF

PeCDFs (total)

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

2, 3, 4,6, 7, 8-HxCDF

1, 2, 3, 7, 8, 9-HxCDF

HxCDFs (total)

1,2,3, 4,6,7, 8-HpCDF

1, 2, 3, 4, 7, 8, 9-HpCDF

HpCDFs (total)

OCDF

MAIN CEMENT KILN STACK

DL Field

Run 1 Run 1 Blank
ng/m3 @ 7% 02 ng/m3 @ 7% 02 ng/m3 @ 7% 02

0.001 U 0.001 0.001 U
0.003 0.001 0.001 U
0.000 U 0.0005 0.0005 U

0.004 0.0003 0.0005 U

0.001 U 0.001 0.001 U

0.001 U 0.001 0.001 U

0.001 U 0.001 0.001 U

0.005 0.001 0.001 U

0.003 0.0004 0.001

0.006 0.0004 0.003

0.022 M 0.0004 E 0.013 M

0.001 U 0.001 0.007

0.011 0.001 0.041

0.0005 U 0.0005 0.002

0.0005 U 0.0005 0.004
0.001 U 0.001 0.016

0.001 0.0001 0.001

0.001 U 0.001 0.0004 U
0.001 0.0001 0.0005 U

0.0004 U 0.0004 0.001 U

0.003 0.0002 0.003

0.003 0.0002 0.001

0.0004 U 0.0004 0.001 U

0.003 0.0003 0.001

0.005 0.001 0.002

Toxic Equivalent (TEa) 0.0003 0.003

ng/m3 @ 7% 02 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E =detection limit estimated: analyte present in both the field and method blanks.
M = analyte was detected in the method blank.

AGCS2M003206



S300622

rS

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

3.348

128585

10.4

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R2

Ash Grove Cement Company

Seattle, Washington

March 25, 1997

1117-1435

LAB NUMBER(S):

SAMPLE VOLUME

AIRFLOW:

OXYGEN (%):

1452, 3499-0003-SA

-0001-SA

dscm

dscf/min

ANALYTE

DIOXINS

2,3,7, 8-TCDD
TCDDs (total)

1, 2, 3, 7, 8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1, 2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2,3,7,8-TCDF

TCDFs (total)

1, 2, 3, 7, 8-PeCDF

2, 3,4,7, 8-PeCDF
PeCDFs (total)

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

2,3,4,6,7,8-HxCDF

1, 2, 3, 7, 8, 9-HxCDF

HxCDFs (total)
1, 2, 3, 4, 6, 7, 8-HpCDF

1,2,3,4,7,8,9-HpCDF

HpCDFs (total)

OCDF

MAIN CEMENT KILN STACK

DL Field

Run 2 Run 2 Blank
ng/mJ @ 7% 02 ng/mJ @ 7% 02 ng/mJ @ 7% 02

0.001 U 0.001 0.001 U
0.009 0.001 0.001 U

0.004 0.0004 0.0005 U

0.029 0.0004 00005 U

0.009 0.001 0.001 U

0.010 0.001 0.001 U

0.012 0.001 0.001 U

0.115 0.001 0.001 U

0.130 0.0004 0.002

0.233 0.0004 0.003

0.870 M 0.0004 E 0.013 M

0.002 0.001 0.007

0.051 0.001 0.043

0.008 0.0006 0.002

0.012 0.0006 0.004

0.119 0.001 0.017

0.034 0.0001 0.001

0.031 0.0001 0.0004 U

0.071 0.0001 0.0005 U

0.013 0.0002 0.001 U

0.348 0.0002 0.003

0.364 0.0002 0.001

0.040 0.0003 0.001 U
0.514 0.0003 0.001

0.304 0.001 0.002

Toxic Equivalent (TEQ) 0.034 0.003

ng/mJ @ 7% 02 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E =detection limit estimated; anaryte present in both the field and method blanks.
M = analyte was detected in the method blank.

AGCS2M003207



S300623

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY. LLC

3.422

129390

9.7

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R4

Ash Grove Cement Company

Seattle, Washington
March 26, 1997

1303-1613

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1453,3499-0004-SA

-0001-SA

dscm

dscf/min

ANALYTE

DIOXINS

2,3,7,8-TCDD
TCDDs (total)

1,2,3,7,8-PeCDD

PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD
1, 2, 3, 6, 7, 8-HxCDD

1,2,3,7,8,9-HxCDD

HxCDDs (total)
1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2, 3, 7, 8-TCDF

TCDFs (total)

1, 2, 3, 7, 8-PeCDF
2, 3,4, 7, 8-PeCDF

PeCDFs (total)
1, 2, 3, 4, 7, 8-HxCDF

1,2, 3, 6, 7, 8-HxCDF
2, 3,4, 6, 7, 8-HxCDF

1,2,3,7,8,9-HxCDF
HxCDFs (total)
1,2,3,4,6,7,8-HpCDF

1, 2, 3, 4, 7, 8, 9-HpCDF
HpCDFs (total)
OCDF

MAIN CEMENT KILN STACK
DL Field

Run 4 Run 4 Blank
ng/m3 @ 7% 02 ng/m3 @7%02 ng/m3 @7%02

0.001 U 0.001 0.001 U
0.002 0.001 0.001 U

0.0004 U 0.0004 0.0004 U

0.003 0.0003 0.0004 U
0.001 U 0.001 0.001 U
0.001 U 0.001 0.001 U

0.0005 U 0.0005 0.001 U
0.005 0.001 0.001 U
0.003 0.0004 0.001

0.005 0.0004 0.003

0.025 M 0.0004 E 0.012 M

0.001 U 0.001 0007

0.005 0.001 0.040
0.001 U 0.0006 0.001
0.001 U 0.0006 0.003
0.001 U 0.001 0.016

0.0003 U 0.0003 0.001

0.0003 U 0.0003 00003 U
0.0005 0.0001 0.0004 U

0.0004 U 0.0004 0.001 U

0.001 0.0001 0.003

0.002 0.0001 0.001

0.0002 U 0.0002 0.001 U

0.004 0.0002 0.001
0.004 0001 0.002

Toxic Equivalent (TEO) 0.0001 0.003

ng/m3 @ 7% 02 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U =undetected at specified detection limit (Ol).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method blank.

AGCS2M003208



S300624

,I

EMISSiON CONCENTRATiON RESULTS
POLYCHLORINATED DIBENZODrOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

2.872

103104

7.8

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R5

Ash Grove Cement Company

Seattle, Washington

March 27, 1997

0700-1011

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1454, 3499-0005-SA

-0001-SA

dscm

dscf/min

MAIN CEMENT KILN STACK

ANALYTE

DIOXINS

2, 3, "7, 8-TCDD
TCDDs (total)

1, 2, 3, 7, 8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1,2, 3,6, 7, 8-HxCDD

1,2,3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

Run 5
nglm3 @7% 02

0.005
1.11

0.007

0.225

0.006

0.007

0.004

0.196

0.024

0.052

0.052 M

DL

Run 5
nglm3 @ 7% 02

0.001
0.001

0.0003

0.0003

0.001

0.001

0.0005

0.001

0.0004

0.0004

0.0004 E

Field

Blank
nglm3 @ 7% 02

0.001 U
0.001 U

0.0004 U

0.0004 U

0.001 U

0.001 U

0.001 U

0.001 U

0.001

0.003

0.013 M

2,3,7, 8-TCDF

TCDFs (total)

1,2,3, 7, 8-PeCDF

2,3,4,7, 8-PeCDF

PeCDFs (total)

1, 2, 3, 4, 7, 8-HxCDF

1, 2, 3, 6, 7, B·HxCDF

2,3,4,6,7, B-HxCDF

1,2,3,7,8,9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1,2,3,4,7, B, 9-HpCDF

HpCDFs (total)

OCOF

0.031 0.001 0.007

2.99 0.001 0.041

0.005 0.0006 0.001

0.007 0.0006 0.003

0.OB5 0.001 0.016

0.004 0.0001 0.001

0.002 0.0001 00003 U

0.003 0.0001 0.0004 U

0.001 0.0002 0.001 U
0.024 0.0002 0003

O.OOB 0.0002 0.001

0.002 0.0003 0.001 U

0.013 0.0003 0.001

0.009 0.001 0.002

Toxic Equivalent (TEO) 0.018 0.003

nglm3 @ 7% 02 = nanograms of analyte collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte was detected in the method brank.

AGCS2M003209



S300625

78

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\OF\R6

Ash Grove Cement Company

Seattle, Washington

March 27, 1997

1045-1356

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1455, 3499-0006-SA

-0001-SA

2.736 dscm

99675 dscf/min

7.0

MAIN CEMENT KILN STACK

ANALYTE

DIOXINS

2,3,7,8-TCDO
TCDDs (total)

1,2, 3,7, 8-PeCOD

PeCDDs (total)

1,2, 3,4,7, 8·HxCDO

1,2,3.6,7,8-HxCDO

1, 2, 3, 7, 8, 9-HxCDD

HxCODs (total)

1,2,3,4,6,7,8-HpCOD

HpCDDs (total)

OCDO

FURANS

Run 6
ng/m3 @ 7% 02

0.008
1.86

0.013

0.621

0.009

0.008

0.005

0.289

0.026

0.055

0.044 M

DL
Run6

ng/m3 @ 7% 02

0.001
0.001

0.0003

00003

0.001

0.001

0.0005

0.001

0.0004

0.0004

0.0004 E

Field

Blank
ng/m3 @7% 02

0.001 U
0.001 U

0.0004 U

0.0004 U

0.001 U

0.001 U

0.001 U

0.001 U

0.001

0.003

0.012 M

2, 3,7, 8-TCDF

TCOFs (total)

1,2,3,7,8·PeCDF

2,3,4,7,8-PeCOF

PeCDFs (total)

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCOF

2, 3,4,6,7, 8-HxCDF

1, 2, 3, 7, 8, 9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1, 2, 3,4, 7, 8, 9-HpCOF

HpCOFs (total)

OCDF

0073 0.001 0.007

7.31 0.001 0.040

0.009 0.0005 0.001

0.012 0.0005 0.003

0.355 0001 0.016

0.004 0.0001 0.001

0.003 0.0001 0.0003 U

0.003 0.0001 0.0004 U

0.001 0.0001 0.001 U

0.033 0.0001 0.003

0.008 0.0002 0.001

0.001 0.0002 0.001 U

0.012 0.0002 0.001

0.005 0.001 0.002

Toxic Equivalent (TEO) 0.032 0.003

ng/m3 @ 7% 02 :: nanograms of analy1e collected per dry standard cubic meter of gas sampled, corrected to 7% oxygen.
U = undetected at specified detection limit (DL).
E:: detection limit estimated; analy1e present in both the field and method blanks.
M :: analy1e was detected in the method blank.

AGCS2M003210



S300626

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODJOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

2.708

98400

6,1

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R7

Ash Grove Cement Company

Seattle, Washington

March 27, 1997

1455-1806

LAB NUMBER(S)

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1456,3499-0007-SA

-0001-SA

dscm

dscf/min

MAIN CEMENT KILN STACK

ANALYTE

DIOXINS

2,3,7,8-TCDD

TCDDs (total)

1, 2, 3, 7, 8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1,2,3,6, 7, 8-HxCDD

1, 2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

Run 7

ng/m3 @ 7% 02

0,009

1.98

0.016

0.728

0,011

0,010

0.008

0.333

0,045

0,094

0.180 M

DL

Run 7
ng/m3 @ 7% 02

0.001
0.001

0.0003

0,0003

0.001

0.000

0,0005

0.001

0,0004

0.0004

0.0004 E

Field

Blank
ng/m3 @7%02

0,001 U
0,001 U

0,0004 U

0.0004 U

0.001 U

0.001 U

0,001 U

0,001 U

0,001

0,003

0,012 M

0.066 0.001 0.006

6.24 0.001 0.038

0011 0,0005 0,001

0.015 0,0005 0.003

0.347 0.001 0.015

0,011 0.0001 0.001

0,009 0.0001 0,0003 U

0.017 0.0001 0,0004 U

0.004 0.0001 0,0005 U

0.101 0.0001 0,002

0,073 0.0002 0001

0,010 0.0002 0,0005 U

0,111 0.0002 0.001

0,066 0,001 0.002

FURANS,------
2, 3, 7, 8-TCDF

TCDFs (total)

1,2,3,7,8-PeCDF

2, 3,4, 7, 8-PeCDF

PeCDFs (total)

1,2,3,4,7,8-HxCDF

1, 2, 3, 6, 7, 8-HxCDF

2, 3,4,6, 7, 8-HxCDF

1,2,3,7,8,9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1, 2, 3,4, 7, 8, 9-HpCDF

HpCDFs (total)

OCDF

Toxic Equivalent (TEO) 0.033 0.002

ng/m3 @ 7% 02 = nanograms or analyte collected per dry standard cubic meter or gas sampled, corrected to 7% oxygen,
U =undetected at specified detection limit (DL),
E = detection limit estimated; analyte present in both the field and method blanks,
M::: analyte was detected in the method blank,

AGCS2M003211



S300627

EMISSION RATE RESULTS

POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS
AM TEST·AIR QUALITY, LLC

60

3.418

131543

10.1

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R1

Ash Grove Cement Company

Seattle, Washington

March 25, 1997

0700-1013

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1451, 3499-0002-SA

-0001-SA

dscm

dscf/min

ANALYTE

DIOXINS

2, 3,7, 8-TCDD

TCDDs (total)

1,2,3,7,8-PeCDD

PeCDDs (total)

1,2, 3,4, 7, 8-HxCDD

1, 2, :3, 6, 7, 8-HxCDD

1,2,3,7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2,3,7, 8-TCDF

TCDFs (total)

1,2, 3,7, 8-PeCDF

2,3,4,7,8-PeCDF

PeCDFs (total)

1, 2, 3, 4, 7, 8-HxCDF

1,2,3,6,7,8-HxCDF

2, 3, 4, 6, 7, 8-HxCDF

1,2,3,7,8,9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1, 2, 3, 4, 7, 8, 9-HpCDF

HpCDFs (total)

OCDF

Run 1
mg/hr

0.216 U
0.490

0.085 U

0.615

0.131 U

0.118 U

0.111 U

0.916

0.530

0.981

3.79 M

0.144 U

1.90

0.085 U

0.085 U

0.105 U

0.137

0.092 U

0.150

0.065 U

0.510

0.504

0.065 U

0.504

0.850

MAIN CEMENT KILN STACK
DL

Run 1

mg/hr

0.216
0.177

0.085

0.060

0.131

0.118

0.111

0.105

0.072

0.072

0.072 E

0.144

0.098

0.085

0.085

0.105

0.024

0.092

0.023

0.065

0.027

0.034

0.065

0.044

0.131

Field

Blank

mg/hr

0.183 U
0.196 U
0.078 U

0.078 U

0.157 U

0.144 U

0.137 U

0.157 U

0.255

0.490

2.22 M

118
7.19

0.262

0.608

2.81

0.177

0.061 U

0.078 U

0.092 U

0.458

0.216

0.092 U

0.216

0.334

Toxic Equivalent (TEO) 0.044

mg/hour = milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.458

AGCS2M003212



S300628

EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

8\

3.348

128585

10.4

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R2

Ash Grove Cement Company

Seattle, Washington

March 25, 1997

1117-1435

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1452,3499-0003-SA

-0001-SA

dscm

dscf/min

ANALYTE

DIOXINS

2,3,7,8-TCDD
TCDDs (total)

1, 2, 3, 7, 8-PeCDD

PeCDDs (total)

1,2, 3,4,7, 8-HxCDD

1, 2, 3, 6, 7, 8-HxCDD

1, 2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDO

FURANS

2,3,7,8-TCDF

TCDFs (total)

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

PeCDFs (total)

1, 2, 3, 4, 7, 8-HxCDF

1, 2, 3, 6, 7, 8-HxCDF

2,3,4,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF

HxCDFs (total)

1, 2, 3, 4, 6, 7, 8-HpCDF

1,2,3,4,7,8, 9-HpCDF

HpCDFs (total)

OCDF

Run 2

mg/hr

0.183 U
1.44

0.718

4.83

1.50

1.70

2.02

18.9

21.5

38.5

143.6 M

0.411

8.48

1.24

2.02

19.6

5.68

5.16

11.7

2.22

57.4

60.0

6.53

84.8

50.3

MAIN CEMENT KILN STACK
DL

Run 2
mg/hr

0.185
0.176

0.059

0.059

0.104

0.091

0.091

0.104

0.072

0.072

0.072 E

0.098

0.098

0.098

0.098

0.098

0.023

0.018

0.023

0.027

0.027

0.034
0.044

0.044

0.131

Field

Blank

mg/hr

0.183 U
0.196 U

0.078 U

0.078 U

0.157 U

0.144 U

0.137 U

0.157 U
0.255

0.489

2.22 M

1.17

7.18

0.261

0.607

2.81

0.176

0.061 U

0.078 U

0.091 U

0.457

0.215

0.091 U

0.215

0.333

Toxic Equivalent (rEO) 5.55

mg/hour = milligrams of analyte emitted per hour.
U =undetected at specified detection limit (DL).
E =detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.457

AGCS2M003213



S300629

EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

82

3.422

129390

9.7

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R4

Ash Grove Cement Company

Seattle, Washington

March 26, 1997

1303-1613

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW

OXYGEN (%):

1453,3499-0004-SA

-0001-SA

dscm

dscf/min

ANALYTE

DIOXINS

2,3,7,8-TCDD
TCDDs (total)

1,2.3,7,8-PeCDD
PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD
1, 2, 3, 6, 7, 8-HxCDD

1,2,3,7,8,9-HxCDD

HxCDDs (lotal)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS------
2,3,7,8-TCDF

TCDFs (total)

1, 2, 3, 7, 8-PeCDF
2,3,4, 7, 8-PeCDF
PeCDFs (total)
1, 2, 3,4, 7, 8-HxCDF

1,2,3,6,7,8-HxCDF

2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF

HxCDFs (tolal)
1,2, 3, 4, 6, 7, 8-HpCDF
1,2,3,4,7,8,9-HpCDF

HpCDFs (total)

OCDF

Run4

mg/hr

0.122 U
0.360

0.064 U
0.514

0.096 U

0.122 U

0.084 U

0.900

0.553

0.964

4.37 M

0.154 U
0.835

0.109 U
0.103 U
0.109 U

0.053 U

0.055 U
0.084
0.064 U

0.212
0.386
0.044 U
0.707

0.636

MAIN CEMENT KILN STACK
DL

Run 4

mg/hr

0.122
0.173

0.064

0.058
0.096

0.122

0.084

0.103

0.071

0071

0.071 E

0.154

0.096

0.109
0.103
0.109

0.053

0.055
0.026

0.064
0.022
0.026

0.044
0.044

0.129

Field

Blank

mg/hr

0.180 U
0.193 U

0.077 U

0.077 U
0.154 U

0.141 U

0.135 U
0.154 U

0.251

0.482
2.18 M

1.16

7.07

0.257
0.598

2.76

0.173
0.060 U

0.077 U
0.090 U

0.450
0.212

0.090 U
0.212

0.328

Toxic Equivalent (TEO) 0.022

mglhour '" milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E = detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.450

AGCS2M003214



S300630

EMISSION RATE RESULTS
POLYCHLORINATED DrBENZODlOXINS AND D1BENZOFURANS

AM TEST-AIR QUALITY, LLC

2.872
103104

7.8

FILE NAME:
CLIENT:

LOCATION:
SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R5
Ash Grove Cement Company

Seattle, Washington
March 27, 1997

0700-1011

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:
OXYGEN (%):

1454, 3499-0005-SA

-0001-SA
dscm
dscf/min

ANALYTE

DIOXINS

2, 3,7,8-TCDD
TCDDs (total)
1,2,3,7,8-PeCDD

PeCDDs (total)

1, 2, 3, 4, 7, 8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

HxCDDs (total)
1,2,3,4,6,7,8-HpCDD

HpCDDs (total)
OCDD

FURANS

2,3,7,8-TCDF

TCDFs (total)
1,2,3,7,8-PeCDF

2, 3, 4, 7, 8-PeCDF
PeCDFs (total)
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF

HxCDFs (total)
1,2,3,4,6, 7, 8-HpCDF

1,2, 3,4,7,8, 9-HpCDF
HpCDFs (total)
OCDF

Run 5

mg/hr

0.854
183.0

1.22

37.2
0.976

1.10
0.732

32.3
3.97

8.54
8.54 M

5.06
494.1
0.854

1.10
14.0

0.604
0.397
0.531
0.165
4.03

1.34
0.397

214
1.46

MAIN CEMENT KILN STACK
DL

Run 5
mg/hr

0.146
0.165

0.056
0.056
0.098

0.085
0.085
0.098
0.067

0.067

0.067 E

0.092

0.092
0.092
0.092
0.092
0.022
0.017

0.021
0.025
0.025
0.032
0.041

0.041
0.122

Field

Blank

mg/hr

0.171 U
0.183 U
0.073 U

0.073 U
0.146 U
0.134 U
0.128 U
0.146 U
0.238

0.458
2.07 M

1.10

6.71

0.244
0.567
2.62

0.165
0.057 U
0.073 U
0.085 U
0.427
0.201

0.085 U
0.201

0.311

Toxic Equivalent (TEO) 3.05

mglhour :: milligrams of analyte emitted per hour.
U =undetected at specified detection limit (DL).
E :: detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.427
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S300631

EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST-AIR QUALITY, LLC

2.736

99675

7.0

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:

SAMPLE TIMES:

JAA\97-043WD\DF\R6

Ash Grove Cement Company

Seattle, Washington

March 27,1997

1045-1356

LAB NUMBER(S):

SAMPLE VOLUME:

AIRFLOW:

OXYGEN (%):

1455, 3499-0006-SA

-0001-SA

dscm

dscflmin

ANALYTE

DIOXINS

2,3,7,8-TCDD
TCDDs (total)

1,2, 3, 7, 8-PeCDD

PeCDDs (total)

1,2,3,4,7,8-HxCDD

1, 2, 3, 6, 7, 8-HxCDD

1, 2, 3, 7, 8, 9-HxCDD

HxCDDs (total)

1,2,3,4,6,7,8-HpCDD

HpCDDs (total)

OCDD

FURANS

2,3,7,8-TCDF

TCDFs (total)
1, 2, 3, 7, 8-PeCDF

2,3,4,7,8-PeCDF
PeCDFs (total)

1, 2, 3, 4, 7, 8-HxCDF
1, 2, 3, 6, 7, 8-HxCDF
2,3,4,6,7,8-HxCDF
1, 2, 3, 7, 8, 9-HxCDF
HxCDFs (total)
1, 2, 3,4,6, 7, 8-HpCDF

1,2,3,4,7, 8, 9-HpCDF
HpCDFs (total)

OCDF

Run6

mg/hr

1.36
315.7

2.23
105.2

1.49

1.36

0.929
48.9

4.40

9.29

7.43 M

12.4

1238
1.55

2.04
60.0

0.619

0.477
0.582
0.161
5.63
1.30

0.198
2.04

0.867

MAIN CEMENT KILN STACK
DL

Run6
mg/hr

0.149
0.167

0.056

0.056

0.099

0.087

0.087

0.099

0.068

0.068

0.068 E

0.093

0.093
0.093

0.093
0.093
0.022
0.017
0.022

0.025
0.025
0.032

0.042
0.042
0.124

Field
Blank

mg/hr

0.173 U
0.186 U

0.074 U
0.074 U

0.149 U
0.136 U
0.130 U

0.149 U

0.241

0.464

2.10 M

1.11

6.81
0.248

0.576
2.66

0.167

0.058 U
0.074 U

0.087 U
0.433
0.204

0.087 U
0.204

0.316

Toxic Equivalent (TEO) 5.45

mg/hour =milligrams of analyte emitted per hour.
U = undetected at specified detection limit (DL).
E =detection limit estimated; analyte present in both the field and method blanks.
M = analyte detected in the method blank.

0.433
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S300632

EMISSION RATE RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DIBENZOFURANS

AM TEST·AIR QUALITY, LLC

BS

FILE NAME:

CLIENT:

LOCATION:

SAMPLE DATE:
SAMPLE TIMES:

JAA\97-043WD\DF\R7

Ash Grove Cement Company

Seattle, Washington
March 27, 1997
1455-1806

LAB NUMBER(S):

SAMPLE VOLUME:
AIRFLOW:
OXYGEN (%):

1456,3499-0007-SA

-0001-SA
2.708 dscm

98400 dscf/min
6.1

ANAlYTE

DIOXINS

2, 3,7, 8-TCDD
TCDDs (total)
1,2,3,7,8-PeCDD
PeCDDs (total)
1, 2, 3, 4, 7, 8-HxCDD
1, 2, 3, 6, 7, 8-HxCDD

1, 2, 3, 7, 8, 9-HxCDD
HxCDDs (total)
1,2,3,4,6,7,8-HpCDD
HpCDDs (total)
OCDD

FURANS

2,3,7,8-TCDF
TCDFs (total)
1, 2, 3, 7, 8-PeCDF
2,3,4,7,8-PeCDF
PeCDFs (total)
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2, 3,4,6,7, 8-HxCDF
1, 2, 3, 7, 8, 9-HxCDF
HxCDFs (total)
1,2, 3, 4,6, 7, 8-HpCDF
1,2, 3,4,7,8, 9-HpCDF
HpCDFs (total)
OCDF

Run 7

mg/hr

1.61
351.9

2.78
129.7

2.04
1.85

1.48
59.3
8.03
16.7
32.1 M

11.7
1111
1.98
2.59
61.7
1.91
1.67
2.96

0.679
17.9
13.0
1.73
19.8
11.7

MAIN CEMENT KILN STACK
DL

Run 7
mg/hr

0.148
0.167

0.056
0.056
0.099
0.086

0.086
0.099
0.068

0.068
0.068 E

0.093
0.093
0.093
0.093
0.093
0.022
0.017
0.022
0.025
0.025
0.032
0.042
0.042
0.123

Field

Blank
mg/hr

0.173 U
0.185 U
0.074 U

0.074 U
0.148 U
0.136 U
0.130 U
0.148 U

0.241
0.463

2.10 M

1.11

6.79
0247
0.574

2.66
0.167
0.057 U
0.074 U
0.086 U
0.432
0.204
0.086 U
0.204
0.315

Toxic Equivalent (TEO) 5.93

mg!hour ;;; milligrams of analyte emitted per hour.
E ;;; detection limit estimated; analyte present in both the field and method blanks.
M ;;; analyte detected in the method blank.

0.432
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S300633

METHODS 1. 2. 3A. 4 AND lOlA
AM TEST-AIR QUALITY. LLC

FILE NAME:
CLIENT:
LOCATION:
SAMP LE SITE:
SAMPLE DATE:
RUN If:

OPERATOR:

JAA\97·043WD\10lARl
Ash Grove Cement Company
Seattle, Washington
Cement Kiln Main Stack
March 25, 1997
1 . Method 4/10lA

Lawrence

lAB If:

START TIME:
STOP TIME:
SAMPLE LENGTH:

1457
0700 hours
0910 hours

120.0 minutes

IMP INGER WEI GHTS
FINAL INITIAL NET

Bws:

575.6
648.0
677.3
539.7
791.6

761. 7
680.3
683.1
542.0
BI0.4

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
Y FACTOR;
DELTA H ~:

Y FACTOR CAL. CHECK;
PERCENT ERROR (X):

186.1
32.3
5.8
2.3

18.B
245.3
11.57
12.00

0.1200

440.228
524.997
84.769
84.786
2.401
0.976
2.060
0.995

1.9

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AAJ.A:
STACK DIAMETER:
STACK AREA:
METER TEMPERATURE;
BAROMETRIC PRES.:
STATIC PRESSURE;
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

0.84
0.353 inches

0.0007 sQ. feet
156 inches

132.7 sQ. feet
60.0 degrees F

30.05 inches Hg
·0.50 inches H20
30.01 inches Hg
2.006 inches H20
30.20 inches Hg

IB.7 percent
10.1 percent

31.40 g/g·male·dry
29.79 g/g-male·wet

--.----------------------- ... -- .... --- ......... _-----------------------------------_.

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT . H2O OF POINT • H2O OF

SW 3 0.19 227 NE 3 0.21 229
2 0.18 231 2 0.21 232
1 0.12 227 1 0.12 22B

SE 3 0.20 227 NW 3 0.18 230
2 0.18 230 2 0.19 231
1 0.13 227 1 0.15 22B

PERCENT ISOKIHETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW;

99 X
228.9 degrees F
0.170 inches H20

207044 acfImin

688.9 degrees R

26.0 fUsee

140070 dscflmin

AGCS2M003218



S300634

METHODS 1. 2. 3A. 4 AND lOlA
AM TEST ·AIR QUALITY. LLC

81

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97-043WD\101AR2
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stac~

March 25. 1997
2 . Method 4/10lA

Lawrence

LAB #:
START TIME:
STOP TIHE;
SAMPLE LENGTH:

1458
1045 hours
1327 hours

120.0 minutes

IMP INGER WEIGHTS
FINAL INITIAL NET PIlOT TUBE Cp: 0.84

NOZZLE DIAMETER: 0.353 inches
795.6 596.8 198.8 NOZZLE AREA: 0.0007 sq. feet
678.3 645.5 32.8 STACK DIAMETER: 156 inches
655.7 657.4 -1. 7 STACK AREA: 132.7 sq. feet
493.7 494.7 .1. 0 METER TEMPERATURE: 72.7 degrees F
B78.0 851.3 26.7 BAROMETRIC PRES.: 30.05 inches Hg

TOTAL H20 GAIN: 255.6 STATIC PRESSURE: -0.48 inches H2O
TOTAL VOLUME (scf): 12.05 STACK PRESSURE: 30.01 inches Hg
PERCENT MOISTURE: 12.99 ORIFICE PRESSURE: 1.854 inches H2O
Bws: 0.1299 MffiR PRESSURE: 30.19 inches Hg

INrT. METER VOLUME: 525.519 AVERAGE CONC. CO2; 18.1 percent
FINAL METER VDLUME: 60B.262 AVERAGE CONC. 02: 10.3 percent
VOLUME SAMPLED: B2.743 MOLECULAR WEIGHT: 31.31 glg-mole-dry
S10 VOLUME (dscf): BO.757 MDLECULAR WEIGHT: 29.5B glg-mole-wet
S10 VOLUME (dscm): 2.287
Y FACTOR: 0.976
DELTA H@: 2.060
Y FACTOR CAL. CHECK: 0.994
PERCENT ERROR (~): 1.8

. ~ - -..... - - -. - --. -... -- - - - .... - ~ .......... - .. - .. -. - -- - ... - -- . -- - -- - -- - - -- - -- - -- - -- - - -- - - - .... - ... -

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT . H2O OF POINT . H2O OF

NW 3 0.17 229 SE 3 0.19 228
2 0.17 229 2 0.16 229
1 0.11 225 1 0.12 224

NE 1 O.lB 226 SW 3 0.19 224
2 0.17 22B 2 0.16 220
1 0.13 226 1 0.11 21B

PERCENT ISOKrNETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

99 X
225.5 degrees F
0.154 inches H20

196960 acf/min

685.5 degrees R

24.7 ft/sec
132425 dscfImi n
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S300635

METHODS I, 2, 3A, 4 AND lOLA
AM TEST·AIR QUALITY, LLC

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN If:

OPERATOR:

JAA\97·043WD\10lAR4
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 26, 1997
4 . Hethod 4/10LA

Lawrence

LAB #:
START TIME:
STOP TIME:
SAMPLE LENGm:

1459
1313 hours
1554 hours

120.0 mi nutes

IMP INGER WEIGHTS
FINAL INITIAL NET

598.0
650.7
660.4
495.1
840.9

772.1
679.1
665.3
495.6
859.3

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:
Bws:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm):
Y FACTOR:
DELTA H @:
Y FACTOR CAL. CHECK:
PERCENT ERROR (X):

174.1
28.4
4.9
0.5

18.4
226.3
10.67
11. 67

0.1167

637.843
719.869
82.026
80.741
2.287
0.976
2.060
0.991

1.5

PIlOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:
METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

0.84
0.353 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
63.8 degrees F

29.BO inches Hg
·0.46 inches H20
29. 77 inches Hg
1. 843 inches H20
29.94 inches Hg

19.8 percent
9.7 percent

31.56 g/g·male·dry
29.97 g/g·male·wet

- - -- . ~ -- - - -- - - - -- - -- - - -- - -- - -- . -.. - - .. -..... - -- . ~ . -.. - - - -- -.. - - - -- - -- - - -- - -- - -- - - -- - -
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT • H2O OF POINT . H2O OF

SW 3 0.18 251 NE 3 0.17 226
2 0.17 246 2 0.14 225
1 0.12 241 1 0.11 223

SE 1 0.17 239 NW 1 018 222
2 0.16 238 2 0.17 223
1 0.13 233 1 0.18 220

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

99 X
232.3 degrees F
0.156 inches H20

198768 acf/min

692.3 degrees R

25.0 ft/sec

133221 dscf/min
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S300636

METHODS 1. 2. 3A, 4 AND lOlA
AJo1 TEST ·AIR QUALITY. LLC

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAJo1PLE DATE:
RUN #:
OPERATOR:

JAA\97·043WD\101AR5
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 27. 1997
5 . Method 4/10lA

Lawrence

LAB If:

START TIME:
STOP TIME:
SAMPLE LENGTH:

1460
0700 hours
0923 hours

120.0 minutes

IMPINGER WEIGHTS
FINAL INITIAL NET P!TOT TU8E Cp: 0.84

NOZZLE DIAMETER: 0.353 inches
709.4 596.2 113.2 NOZZLE AREA: 0.0007 sq. feet
674.8 655.8 19.0 STACK DIAJo1ETER: 156 inches
666.7 663.7 3.0 STACK ARf)..: 132.7 sq. feet
548.9 548.7 0.2 METER TEMPERATURE: 56.8 degrees F
B79.1 868.6 10.5 BAROMETRIC PRES.: 30.00 inches Hg

TOTAL H20 Gi\IN: 145.9 STATIC PRESSURE: ·0.65 inches H2O
TOTAL VOLUME (scf): 6.BB STACK PRESSURE: 29.95 inches Hg
PERCENT MOISTURE: 9.35 ORIFICE PRESSURE: 1.268 inches H2O
Bws: 0.0935 METER PRESSURE: 30.09 inches Hg

INIT. METER VOLUME: 720.248 AVERAGE CONC. CO2: 22.5 percent
FINAL METER VOLUME: 7B6.7B5 AVERAGE CONC. 02: 8.1 percent
VOLUME SAJo1PLED: 66.537 MOLECUlAR WEIGHT: 31.92 g/g·male·dry
STD VOLUME (dscf): 66.731 MOLECUlAR WEIGHT: 30.62 g/g·male·wet
STD VOLUME (dscm): 1.890
Y FACTOR: 0.976
DELTA H@: 2.060
Y FACTOR CAL. CHECK: 0.998
PERCENT ERROR (X): 2.2

- -- . ~ ...... - . - - -- - -- - - . - - ... -. -... - - -- - -- - -- . -- ..... - -- . - . - - . - - -- . - . --. - .... -.. - . - - - .
SAJo1PLE VELOCITY TEMPERATURE SAJo1PLE VELOCITY TEMPERATURE
POINT " H2O OF POINT " H2O OF

SW 3 0.14 364 NE 3 0.13 410
2 0.16 36B 2 0.14 414
1 0.06 366 1 0.09 407

SE 1 0.14 386 NW 1 0.13 422
2 0.14 392 2 0.13 422
1 O.OB 3B5 1 0.07 414

PERCENT ISOKINETICS:
STACK Gi\S TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK Gi\S VELOCITY:
STACK Gi\S AIR FLOW:

104 X
395.B degrees F
0.115 inches H20

1B7399 acfImin

B55.8 degrees R

23.5 ft/sec
104923 dscf/min
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S300637

METHODS 1, 2. 3A. 4 AND lOLA
AM TEST·AIR QUALITY. LLC

FlLE NAME:
CLlENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATOR:

JAA\97·043WD\I01AR6
Ash Grove Cement Company
Seattle, Washington
Cement Kiln Main Stack
March 27. 1997
6 . Method 4/10LA
La....rence

LAB #:
START TIME:
STOP TIME:
SAMPLE LENGTH:

1461
1045 hours
1259 hours

120.0 minutes

IMPINGER WEIGHTS
FINAL INITIAL NET

B....s:

602.7
648,7
670,8
536.0
809.5

713.4
667.5
675.2
536.0
820.0

TOTAL H20 CAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscf):
STD VOLUME (dscm);
Y FACTOR:
DELTA H@:

Y FACTOR CAL. CHECK:
PERCENT ERROR (l):

110.7
18.8
4.4
0.0

10.5
144.4
6.81
9.48

0.0948

787.321
852.793
65.472
65.025
1.842

0.976
2.060
1.001

2.5

PIlOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:
METER TEMPERATURE:
BAROMETRIC PRES.:
STAnC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

0.84

0.353 inches
0.0007 sq. feet

156 inches
132.7 sq, feet
61.8 degrees F

30.00 inches Mg
·0.65 inches H20
29.95 inches Hg
1.213 inches H20
30.09 inches Hg

21. 3 percent
7.3 percent

31.70 gig-male-dry
30.40 g/g-male- ....et

...... - ... _---- ....... _------------_ .. -------_.--._----_ .. ---_ .... _-_ .... --- .. _-_._--

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT H2O OF POINT • H2O OF

S\oI 3 0.13 426 NE 3 0.14 427
2 o 13 427 2 0.12 435
1 0.09 418 1 0.10 419

SE 3 0.15 425 NW 3 0.15 427
2 0.11 431 2 O. I3 430
1 0.09 423 1 0.07 409

PERCENT ISOKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

102l
424.8 degrees F
0.116 inches H20

192105 acf/min

B84.8 degrees R

24.1 ft/sec
103890 dscf/min
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S300638

METHODS I. 2. 3A. 4 AND lOLA
AM TEST-AIR QUALITY. LLC

FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN If:

OPERATOR:

JAA\97·043WD\10lAR7
Ash Grove Cement Company
Seattle. Washington
Cement Kiln Main Stack
March 27. 1997
7 - Method 4/10LA
Lawrence

LAB If:

START TIME:
STOP TIME:
SAMPLE LENGTH:

1462
1450 hours
1710 hours

120.0 minutes

IMP INGER WEIGHTS
FINAL INITIAL NET

577.7
652.0
677.3
540.6
805.5

686.4
676.8
682.4
540.6
817.4

TOTAL H20 GAIN:
TOTAL VOLUME (scf):
PERCENT MOISTURE:
8ws:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:
STD VOLUME (dscfl:
STD VOLUME (dscm):
Y FACTOR:
DELTA H @:
Y FACTOR CAL. CHECK:
PERCENT ERROR (Xl;

108.7
24.8
5.1
0.0

11.9
150.5
7.10
9.80

0.0980

853.250
919.498
66.248
65.299

1. 849

0.976
2.060
0.994

1.9

PITOT TUBE Cp:
NOZZLE DIAMETER:
NOZZLE AREA:
STACK DIAMETER:
STACK AREA:
METER TEMPERATURE:
8AROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. 02:
MOLECULAR WEIGHT:
MOLECUlAR WEIGHT:

0.84
0.353 inches

0.0007 sq. feet
156 inches

132.7 sq. feet
65.8 degrees F

30.00 inches Hg
·0.65 inches H20
29.95 inches Hg
1.237 inches H20
30.09 inches Hg

24.8 percent
6.0 percent

32.21 g/g-mole-dry
30.82 g/g-mole-wet

___ 4 ~ • a .... __________ •• ____ • __ • ____ ...... _ • ___ .. ______ • _ • ______ ... _ ..... - _ .. _________ • __ • _ ... _

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT . H2O OF POINT . H2O OF

SW 3 0.13 431 NE 3 0.13 425
2 0.13 430 2 0.13 442
1 0.09 425 1 0.09 436

SE 1 0.14 426 NW 1 0.11 439
2 0.13 437 2 0.11 436
1 0.09 424 1 0.07 425

PERCENT ISQKINETICS:
STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

106 X
431. 3 degrees F
0.111 inches H20

187564 acf1m; n

891.3 degrees R

23.6 ft/sec
100325 dscf/min
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S
300639

MERCURY EMISSIONS RESULTS
Am Test-Air Quality, LLC

File Name: JAA\97-043WD\HG\R1-4

Client: Ash Grove Cement Company
Location: Seattle, Washington
Sample Location: Cement Kiln Main Stack

Sample Date: 3/25/97 Sample Volume: 2.401 dscm
Sample Time: 0700-0910 Airflow: 140070 dscffmin
Lab Numbers: 1457, 97-A04268 Oxygen: 10.1 percent
Run Number. 1

EMISSION CONCENTRATION EMISSION RATE

Detection Detection Detection Detection

Limit Limit Limit Limit

Analyte f!g Ilg ng/dscm ng/dscm ng/dscm @ 7% 02 ng/dscm @ 7% 02 mg/hr mg/hr

Mercury 0.32 40 133.3 16660 171.5 21442 31.7 3965

Sample Date: 3/25/97 Sample Volume: 2.287 dscm
Sample Time: 1045-1327 Airflow: 132425 dscf/min
Lab Numbers: 1458,97-A04269 Oxygen: 10.3 percent
Run Number: 2

EMISSION CONCENTRATION EMISSION RATE
Detection Detection Detection Detection

Limit Limit LImit Limit
Analyte Ilg Ilg ng/dscm ng/dscm ng/dscm @ 7% 02 ng/dscm @ 7% 02 mg/hr mg/hr

Mercury 0.295 41 129.0 17927 169.1 23509 29.0 4034

Sample Date: 3/26/97 Sample Volume: 2.287 dscm
Sample Time: 1313-1554 Airflow: 133221 dscf/min
Lab Numbers: 1459, 97-A04270 Oxygen: 9.7 percent
Run Number: 4

EMISSION CONCENTRATION EMISSION RATE

Detection Detection Detection Detection

Limit Limit Limit Limit

Analyte Ilg Ilg ng/dscm ng/dscm ng/dscm @ 7% 02 ng/dscm @ 7% 02 mg/hr mg/hr

Mercury 0.32 38 139.9 16616 173.7 20621 31.7 3761

ug =micrograms ng/dscm =nanograms of analyte per dry standard cubic meter.
ng/dscm @ 7% 02 =nanograms of analyte per dry standard cubic meter, corrected to 7% oxygen. mglhr =milligrams of analyte emitted per hour.

.J:)

rJ
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MERCURY EMISSIONS RESULTS
Am Test-Air Quality, LLC

File Name: JAA\97-043WD\HG\R5-7

Client: Ash Grove Cement Company
Location: Seattle, Washington
Sample Location: Cement Kiln Main Stack

Sample Date: 3/27/97 Sample Volume: 1.890 dscm
Sample Time: 0700-0923 Airflow: 104923 dscffmin
Lab Numbers: 1460, 97-A04271 Oxygen: 8.1 percent
Run Number: 5

EMISSION CONCENTRATION EMISSION RATE
Detection Detection Detection Detection

Limit Limit Limit Limit
Analyte ~g ~g ng/dscm ng/dscm ng/dscm @ 7% 02 ng/dscm @ 7% 02 mg/hr mg/hr

Mercury 3.0 1500 1587 793651 1724 861855 2830 141499

Sample Date: 3/27f97 Sample Volume: 1.842 dscm
Sample Time: 1045-1259 Airflow: 103890 dscfJmin
Lab Numbers: 1461, 97-A04272 Oxygen: 7.3 percent
Run Number: 6

EMISSION CONCENTRATION EMISSION RATE
Detection Detection Detection Detection

Limit Limit Limit Limit
Analyte ).19 pg ng/dscm ng/dscm ng/dscm @ 7% 02 ng/dscm @ 7% 02 mgfhr mgfhr

Mercury 31 1500 1683 814332 1720 832295 297.1 143757

Sample Dale: 3f27/97 Sample Volume: 1.849 dscm
Sample Time: 1450-1710 Airflow: 100325 dscf/min
Lab Numbers: 1462,97-A04273 Oxygen: 6.0 percent
Run Number: 7

EMISSiON CONCENTRATION EMISSION RATE
Detection Detection Detection Detection

Limit Limit Limit Limit
Analyte ~(g ).Ig ngfdscm ngJdscm ngfdscm @ 7% 02 ng/dscm @ 7% 02 mg/hr mgJhr

Mercury 3.15 1500 1704 811249 1589 756803 290.4 138298

ug = micrograms ng/dscm =nanograms of analyte per dry slandard cubic meter.
ngJdscm @ 7% 02 =nanograms of analyte per dry standard cubic meter. corrected to 7% oxygen. mg/hr =milligrams of analyte emitted per hour.

J)

V
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APPENDIXB

Laboratory Analysis Results
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qS

J.
ALTA

April 15, 1997

Alta Batch I.D.: 3499

Ms. Judy Aasland
Amtest, Inc.
30545 Southeast 84th Street, Suite 5
Preston, WA 98050

Dear Ms. Aasland,

Enclosed are the results for the seven M23 trains received at Alta Analytical Laboratory on April 1,
1997. This work was authorized under your Project # 97-012. As per your request, the Trip Blank
and the irnpinger contents for each train were put on hold. These trains were extracted and
analyzed using EPA Method 23 for tetra to oeta chlorinated dioxinsldibenzofurans using High
Resolution Mass Spectrometry (HRMS). The 2,3,7,8-TCDF was continned on the DB-225
colunm. Results designated with the " D " quaJifier should be considered maxirnwn possible
concentrations due to chlorinated diphenyl ether interferences. A standard turnaround time was
requested for this work.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section 11) and
the Appendix. The Appendix contains a copy of the chain-of-eustody, a list of data qualifiers and
abbreviations, our current certifications, and copies of the raw data (if requested).

If you have any questions regarding this report please feel free to contact me.

Sincerely,

/MJrt/P
Robert S. Mitzel
Director of Air Toxics

Alta Analytical Laboratory Inc.
5070 Robert J. Mathews Parkway

El Dorado Hills, CA 95762

FAX (916) 933-Q94Q
(916) 9'B-1640
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Sample Inventory Report

J.-ALTA

Project No.: 3499
Date Rec.: 4/1/97

Lab. Sample ID
0001
0001
0001
0001
0001
0002
0002
0002
0002
0002
0003
0003
0003
0003
0003
0004
0004
0004
0004
0004
0005
0005
0005
0005
0005
0006
0006
0006
0006
0006
0007
0007
0007
0007
0007
0008

Project Name:

Client Sample ID
M23-Field Blank
M23-Field Blank
M23-Field Blank
M23-Field Blank
M23-Field Blank
M23-Rl
M23-RI
M23-RI
M23-RI
M23-Rl
M23-R2
M23-R2
M23-R2
M23-R2
M23-R2
M23-R4
M23-R4
M23-R4
M23-R4
M23-R4
M23-RS
M23-RS
M23-RS
M23-RS
M23-RS
M23-R6
M23-R6
M23-R6
M23-R6
M23-R6
M23-R7
M23-R7
M23-R7
M23-R7
M23-R7
M23-Trip Blank

General Analytical AIR

SGI Component Type
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACEJOCM
Filter
Impinger Catch
Toluene
Xad
ACElDCM
Filter
Impinger Catch
Toluene
Xad
Xad
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SECTION II.

~l J.-ALTA
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GtB J.-ALTA

PCDD&PCDF
EPA METHOD 23

Method Blank Date Received: NA ICAL ID: 1428
Lab ID: 3499-MB Date Extracted: 4/11/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 0.007

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 2.4

Total TCDD ND 2.7

1,2,3,7,8-PeCDD ND 0.91

Total PeCDD ND 0.91

1,2,3,4,7,8-IhCDD ND 1.6

1,2,3,6,7,8-fuCDD ND 1.4

1,2,3,7,8,9-IhCDD ND 1.4

TotallhCDD ND 1.6

1,2,3,4,6,7,8-HpCDD ND 1.1

Total HpCDD ND 1.1

OCDD 7.0 0.93 8:1 A

2,3,7,8-TCDF ND 1.5

Total TCDF ND 1.5

1,2,3,7,8-PeCDF ND 1.5

2,3,4,7,8-PeCDF ND 1.5

TotalPeCDF ND 1.5

1,2,3,4,7,8-IhCDF ND 0.36

1,2,3,6,7,8-fuCDF ND 0.28

2,3,4,6,7,8-fuCDF ND 0.35

1,2,3,7,8,9-fuCDF ND 0.41

Total IhCDF ND 0.41

1,2,3,4,6,7,8-HpCDF ND 0.52

1,2,3,4,7,8,9-HpCDF ND 0.68

Total HpCDF ND 0.68

OCDF ND 2.0

Analyst: il#..- Page 1 0(2 Reviewer~
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Method Blank
Lab ID: 3499-rvlli

PCDD&PCDF
EPA :METHOD 23

qg

Isotopic Recovery Results

Internal Standard: %R Ratio Qualifier

uC-1~i,7,8-TCDD 93 0.80

uC-l,2.J,7,8-PeCDD 106 1.61

uC-l,2.J,6,7,8-fuCDD 86 1.29

uC-l,2.J,4,6,7,8-HpCDD 99 1.08

uC-OCDD 86 0.89

UC-1,.'3,7,8-TCDF 101 0.78

uC-l,2;3,7,8-PeCDF 114 1.54

uC-l,2.J,6,7,8-HxCDF 81 0.52

u C-l,2.J,4,6,7,8-HpCDF 94 0.43

Pre-spike Recovery Standard:
J7CI-2.J,7,8-TCDD NA NA

uC-2,3,4,7,8-PeCDF NA NA

uC-l,2.J,4,7,8-HxCDD NA NA

uC-l,2.J,4,7,8-fuCDF NA NA

lJC-l,2.J,4,7,8,9-HpCDF NA NA

Alternate Recovery Standard:

uC-l,2.J,7,8,9-HxCDF 101 0.51

Dates Analyzed:

DB-5: 4/14/97 DB-115: NA SP-2331: NA

Analyst:l!!{- Page 2 0(2 Reviewer:~
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\ C)() J.-ALTA
PCDD&PCDF
EPA METHOD 23

LCS1ILCS2 RESULTS Date Received: NA ICALID: 1428
Lab ID: 3499-LCS lILCS2 Date Extracted: 4/11/97 QCLot: LC0411M
Matrix: M23 Sample Amount: Sam12le Units: NA

LeSl LCS2
Compound %R %R RPD%

2,3,7,8-TCDD 102 102 0.0

1,2,3,7,8-PeCDD 115 112 2.6

1,2,3,4,7,8-I)J[CDD 126 126 0.0

1,2,3,6,7,8-I)J[CDD 114 112 1.8

1,2,3,7,8,9-I)J[CDD 124 123 0.81

1,2,3,4,6,7,8-HpCDD 109 107 1.9

OCDD 107 104 2.8

2,3,7,8-TCDF 105 101 3.9

1,2,3,7,8-PeCDF 113 109 3.6

2,3,4,7,8-PeCDF 112 108 3.6

1,2,3,4,'7,8-I)J[CDF 126 122 3.2
1,2,3,6,7,8-I)J[CDF 117 114 2.6
2,3,4,6,7,8-HxCDF 123 120 2.5
1,2,3,7,8,9-HxCDF 135 129 4.5

1,2,3,4,6,7,8-HpCDF 111 110 0.90
1,2,3,4,7,8,9-HpCDF 114 110 3.6
OCDF 108 104 3.8

Analyst: A- Page 1 of 2 Reviewer:~
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LCS1ILCS2 RESULTS
Lab In: 3499-LCSl/LCS2

PCDD&PCDF
EPA METHOD 23

Isotopic Recovery Results

\0 I Ji...-.
ALTA

LCS1 LCS2

Internal Standard: %R %R

13C-2,3,7,8-TCDD 98 100

13C-1,2,3,7,8-PeCDD 118 120

13C-1,2,3,6,7,8-lIxCDD 90 89

13C-l,2,3,4,6,7,8-HpCDD 108 105

13C-OCDD 97 90

13C-2,3,7,8-TCDF 109 110

13C-1,2,3,7,8-PeCDF 92 130

13C-1,2,3,6,7,8-lIxCDF 87 88

13C-l,2,3,4,6,7,8-HpCDF 106 104

Dates Analyzed:

DB-5: 4/15197 DB-225: NA SP-2331: NA

Analyst:-lJ!i- Page 2 of 2 Reviewer:~
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\02 J£.-ALTA

PCDD&PCDF
EPA METHOD 23

Sample ill: M23 Field Blank: Date Received: 411/97 ICAL ill: I428
Lab ID: 3499-000I-SA Date Extracted: 4111/97 QC Lot: LC04IIM
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 7.0

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 2.8

Total TCDD ND 3.0

1,2,3,7,8-PeCDD ND 1.2

Total PeCDD ND 1.2

1,2,3,4,7,8-IbCDD ND 2.4

1,2,3,6,7,8-IbCDD ND 2.2

1,2,3,7,8,9-IbCDD ND 2.1

TotallbCDD ND 2.4

1,2,3,4,6,7,8-HpCDD 3.9 1.12 8:1 A

Total HpCDD 7.5 1.18 8:1 A

OCDD 34 0.85 >10:1 A,B

2,3,7,8-TCDF 18 0.79 >10:1

Total TCDF 110 0.83 >10:1

1,2,3,7,8-PeCDF 4.0 1.51 4:1 A

2,3,4.7,8-PeCDF 9.3 1.32 6:1 A

TotalPeCDF 43 1.43 >10:1 A

1,2,3,4,7,8-IbCDF 2.7 1.40 3:1 A

1,2,3,6,7,8-IbCDF ND 0.93

2,3,4,6,7,8-IbCDF ND 1.2

1,2,3,7,8,9-IbCDF ND 1.4

TotallbCDF 7.0 1.32 5:1 A

1,2,3,4,6,7,8-HpCDF 3.3 1.04 7:1 A

1,2,3,4,7,8,9-HpCDF ND 1.4

Total HpCDF 3.3 1.04 7:1 A

OCDF 5.1 0.81 4:1 A

Analyst: /lJr- Page 1 of2 Reviewer:9J-:::
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Sample ID: M23 Field Blank
Lab ID: 3499-0001-SA

PCDD&PCDF
EPA METHOD 23

\CJ~ J•
.-

ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Oualifier

13C-2,J,7,8-TCDD 96 0.80

13C-l,2,J,7,8.PeCDD 117 1.60

13C-l,2,J,6,7,8-HxCDD 102 1.27

13C-l,2,J,4,6,7,8-BpCDD 112 1.07

13C-OCDD 94 0.89

13C-2,J,7,8-TCDF 110 0.79

13C-l,2,J,7,8-PeCDF 127 1.56

13C-l,2,J,6,7,8-HxCDF 95 0.52

13C-l,2,J,4,6,7,8-HpCDF 104 0,44

Pre-spike Recovery Standard:
17CI-2,J,7,8-TCDD 106 NA

13C-2,J,4,7,8-PeCDF 102 1.58

13C-l,2,J,4,7,8-HxCDD 111 1.32

13C-l,2,J,4,7,8-HxCDF 124 0.52

13C-l,2,J,4,7,8,9-HpCDF 117 0.44

Alternate Recovery Standard:
13C-l,2,J,7,8,9-HICDF 86 0.52

Dates Analyzed:

DB-S: 4/14/97 DB-225: 4/15/97 SP-2331: NA

Analyst: -/JJJI-. Page 2 of2 Reviewer:~
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\~~ JA-ALTA

PCDD& PCDF
EPA METHOD 23

Sample ID: M23-Rl Date Received: 4/1/97 ICAL ID: 1428
Lab ID: 3499-0002-SA Date Extracted: 4/11197 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 0.67

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 3.3

Total TCDD 7.5 0.80 8:1 A

1,2,3,7,8-PeCDD ND 1.3

Total PeCDD 9.4 1.36 6:1 A

1,2,3,4,7,8-HxCDD ND 2.0

1,2,3,6,7,8-HxCDD ND 1.8

1,2,3,7,8~-HxCDD ND 1.7

Total HxCDD 14 1.06 >10:1 A

1,2,3,4,6,7,8-HpCDD 8.1 1.02 >10:1 A

Total HpCDD 15 1.14 >10:1 A

OCDD 58 0.89 >10:1 A,B

2,3,7,8-TCDF ND 2.2

Total TCDF 29 0.78 9:1

1,2,3,7,8-PeCDF ND 1.3

2,3,4,7,8-PeCDF ND 1.3

TotalPeCDF ND 1.6

1,2,3,4,7,8-HxCDF 2.1 1.27 3:1 A

1,2,3,6,7,8-HxCDF ND 1.4

2,3,4,6,7,8-HxCDF 2.3 1.29 3:1 A

1,2,3,7,8~-HxCDF ND 1.0

Total HxCDF 7.8 1.32 5:1 A

1,2,3,4,6,7,8-HpCDF 7.7 1.06 >10:1 A

1,2,3,4,7,8~-HpCDF ND 1.0

Total HpCDF 7.7 1.06 >10:1 A

OCDF 13 0.88 7:1 A

Analyst: -tit Page 1 of2 Reviewer:~
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Sample ID: M23-RI
Lab ID: 3499-0002-SA

PCDD& PCDF
EPA METHOD 23

, ~s J.......
ALTA

isotoPic Recovery Results

Internal Standard: %R Ratio Qualifier

uC-2,J,7,8-TCDD 98 0.81

uC_l t2,J,7,8-PeCDD 122 1.59

uC-l~,J,6,7,8-B:lCDD 87 1.31

13C-lt2,J,4,6,7,8-BpCDD 109 1.07

uC-OCDD 97 0.89

UC-2,.1,7,8-TCDF 110 0.79

l3C-l~,J,7,8-PeCDF 113 1.56

13C-l~,J,6,7,8-lhCDF 96 0.53

13C-l~,J,4,6, 7,8-BpCDF 104 0.44

Pre-spike Recovery Standard:
37CI_2,J,7,8-TCDD 108 NA

13C-2,J,4,7,8-PeCDF 70 1.59

13C-lt2,J,4,7,8-lhCDD 125 1.31

uC-l~,J,4, 7,8-lhCDF 118 0.52

uC-lt2,J,4,7,8,9-BpCDF 108 0.44

Alternate Recovery Standard:

13C-lt2,J,7,8,9-lhCDF 102 0.52

Dates AnalYZed:

DB-S: 4/14/97 DB-22S: 4/15/97 SP-2331: NA

Analyst:1l4- Page 2 of2 Reviewer:{fl-
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IO~ J.......
ALTA

PCDD& PCDF
EPA METHOD 23

Sample ID: M23-R2 Date Received: 4/1/97 ICAL ID: 1428
Lab ID: 3499-0003-SA Date Extracted: 4/11/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 85

SIN
Compound Cone. D.L. Ratio Ratio Oualifier

2,3,7,8-TCDD ND 2.8

Total TCDD 22 0.79 >10:1

1.2,3,7,8-PeCDD 11 1.48 >10:1 A

TotalPeCDD 74 1.54 >10:1

1.2,3,4,7,8-HxCDD 23 1.16 >10:1 A

1.2,3,6,7,8-HxCDD 26 1.34 >10:1 A

1.2,3,7,8,9-HxCDD 31 1.33 >10:1 A

Total HxCDD 290 1.20 >10:1

1.2,3,4,6,7,8-HpCDD 330 1.02 >10:1

Total HpCDD 590 1.00 >10:1

OCDD 2200 0.92 >10:1 B

2,3,7,8-TCDF 6.3 0.66 6:1 A

Total TCDF 130 0.75 >10:1

1.2,3,7,8-PeCDF 19 1.66 >10:1 A

2,3,4,7,8-PeCDF 31 1.61 >10:1 A

TotalPeCDF 300 1.56 >10:1

1.2,3,4,7,8-HxCDF 87 1.23 >10:1

1.2,3,6,7,8-HxCDF 79 1.27 >10:1

2,3,4.,6,7,8-HxCDF 180 1.27 >10:1

1.2,3,7,8,9-HxCDF 34 1.34 >10:1 A

Total fuCDF 880 1.29 >10:1

1.2,3,4,6,7,8-HpCDF 920 1.05 >10:1

1.2,3,4,7,8,9-HpCDF 100 1.05 >10:1

Total HpCDF 1300 1.05 >10:1

OCDF 770 0.89 >10:1

Analyst: -I!I;- Page 1 of 2 Reviewer~
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Sample ID: M23-R2
Lab ID: 3499-0003-SA

PCDD&PCDF
EPA METHOD 23

\D7 J•.-.
ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Qualifier

uC-2,J,7,8-TCDD 107 0.80

uC-l~,J,7,8-PeCDD 129 1.60

uC-l~,J,6,7,8-lhCDD 87 1.30

uC-l~,J,4,6,7,8-HpCDD 111 1.07

uC-OCDD 94 0.91

1JC-2,J,7,8-TCDF 110 0.78

1JC-l~Z,J,7,8-PeCDF 100 1.56

13C-l~,J,6,7,8-lhCDF 96 0.52

13C-l~,J,4,6,7,8-HpCDF 106 0.44

Pre-spike Recovery Standard:
37CI-2,J,7,8-TCDD 104 NA

13C-2,J,4,7,8-PeCDF 103 1.58

1JC-l~,J,4,7,8-lhCDD 118 1.29

13C-l~,J,4,7,8-lhCDF 114 0.53

13C-l~,J,4,7,8,9-HpCDF 109 0.43

Alternate Recovery Standard:
13C-l~,J,7,8,9-lhCDF 111 0.52

Dates Analyzed:

DB-5:

AnaJyst:4--

4/14/97 DB-225: NA

Page 2 012

SP-2331: NA

Reviewer.{jJ1-
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108 J.
~

ALTA

PCDD&PCDF
EPA l\1ETHOD 23

Sample ill: M23-R4 Date Received: 4/1/97 ICAL ill: 1428
Lab ill: 3499-0004-SA Date Extracted: 4/11/97 QCLot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pg/sample
TEQ: 0.35

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 1.9

Total TCDD 5.6 0.81 4:1 A

1,2,3,7,8-PeCDD ND 1.0

TotaiPeCDD 8.0 1.62 4:1 A

1,2,3,4,7,8-IIxCDD ND 1.5

1,2,3,6,7,8-IIxCDD ND 1.9

1,2,3,7,8,9-IIxCDD ND 1.3

TotalllxCDD 14 1.25 7:1 A

1,2,3,4,6,7,8-HpCDD 8.6 1.05 >10:1 A

Total HpCDD 15 1.10 >10:1 A

OCDD 68 0.91 >10:1 A,B

2,3,7,8-TCDF ND 2.4

Total TCDF 13 0.70 5:1

1,2,3,7,8-PeCDF ND 1.7

2,3,4,7,8-PeCDF ND 1.6

TotaiPeCDF ND 1.7

~,3,4,7,8-IIxCDF ND 0.83

1,2,3,6,7,8-IIxCDF ND 0.85

2,3,4,6,7,8-IIxCDF 1.3 1.37 3:1 A

1,2,3,7,8,9-IIxCDF ND 1.0

Total IIxCDF 3.3 1.39 3:1 A

1,2,3,4,6,7,8-HpCDF 6.0 1.03 >10:1 A

1,2,3,4,7,8,9-HpCDF ND 0.68

Total HpCDF 11 1.03 >10:1 A

OCDF 9.9 0.85 8:1 A

Analy5t:~ Page 1 of 2 Reviewer:~
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Sample In: M23-R4
Lab In: 3499-0004-SA

PCDD&PCDF
EPA METHOD 23

109 J..-ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Qualifier

llC-2,3,7,8-TCDD 101 0.79

llC_l ,2,3,7,8-PeCDD 118 1.58

llC-l;2,3,6,7,8-])J(CDD 89 1.29

uC-l,2,3,4,6,7,8-HpCDD 106 1.06

llC-OCDD 91 0.90

uC-2,3,7,8-TCDF 110 0.78

13C-l;2,3,7,8-PeCDF 92 1.55

llC-l.2,3,6,7,8-])J(CDF 92 0.52

uC-l,2,3,4,6,7,8-HpCDF 101 0.44

Pre-spike Recovery Standard:
37CI-2,3,7,8-TCDD 105 NA

llC-~,3,4,7,8-PeCDF 105 1.58

13C-l,2,3,4,7,8-])J(CDD 125 1.29

llC-l;2,3,4,7,8-])J(CDF 115 0.52

llC-l;2,3,4,7,8,9-HpCDF 112 0.43

Alternate Recovery Standard:

13C-l ,2,3,7,8,9-])J(CDF 106 0.52

Dates Analyzed:

DB-S:

AnaJyst:~

4/14/97 DB-225: NA

Page 2of2

SP-23Jl: NA

R<viewer:!f-
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S300657

lID J..--ALTA

PCDD &PCDF
EPA METHOD 23

Sample ID: M23-R5 Date Received: 4/1/97 ICAL In: 1428
Lab In: 3499-0005-SA Date Extracted: 4/11/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 50

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD 14 0.74 6:1

Total TCDD 3000 0.80 >10;1

1,2,3,'7,8-PeCDD 20 1.60 >10:1 A

TotalPeCDD 610 1.58 >10:1

1,2,3,4,7,8-IhCDD 16 1.18 >10;1 A

1,2,3,6,7;S-IhCDD 18 1.33 >10:1 A

1,2,3,7,8,9-IhCDD 12 1.27 >10:1 A

TotallhCDD 530 1.24 >10:1

1,2,3,4,6,7,8-HpCDD 65 1.05 >10:1

Total HpCDD 140 1.04 >10:1

OCDD 140 0.91 >10:1 B

2,3,7,8-TCDF 83 0.82 >10:1

Total TCDF 8100 0.74 >10:1 d

1,2,3,7,8-PeCDF 14 1.42 >10:1 A

2,3,4,7,8-PeCDF 18 1.56 >10:1 A

Total PeCDF 230 1.56 >10:1

1,2,3,4,7,8-IhCDF 9.9 1.33 >10:1 A

1,2,3,6,7,8-IhCDF 6.5 1.35 >10:1 A

2,3,4,6,7,8-IhCDF 8.7 1.33 >10:1 A

1,2,3,7,8,9-IhCDF 2.7 1.30 7:1 A

TotallhCDF 66 1.15 >10:1

1,2,3,4,6,7,8-HpCDF 22 1.10 >10:1 A

1,2,3,4,7,8,9-HpCDF 6.5 1.04 >10:1 A

Total HpCDF 35 1.10 >10:1 A

OCDF 24 0.85 >10:1 A

Analyst: -l!f Page 1 or 2 Reviewer:~

AGCS2M003242



S300658

Sample ID: M23-RS
Lab ID: 3499-0005-SA

PCDD &PCDF

EPA METHOD 23

I \ \ lit..-
ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Oualifier

lJC-2,3J7,8-TCnD 99 0.80

13C _1,2,3J7J8-PeCDD 129 1.59

lJC- I,2,3,6,7,8-HxCDD 102 1.28

IJC-I ,2,3,4,6,7,8-HpCDn 118 1.07

lJC_OCDD 98 0.89

IJC-2J-3,7,8-TCDF lIO 0.79

IJC- I,2,3,7J8-PeCDF 126 1.57

lJC-1,2,3,6,7,8-HxCDF 102 0.52

IJC-1,2,3,4,6,7J8-HpCDF 104 0.44

Pre-spike Recovery Standard:

J7CI-2,3,7,8-TCDD lOS NA

'JC-2,3,4J7,8-PeCDF 100 1.59

13C_1,2,3,4,7,8-HxCDD 120 1.29

lJC_1,2,3,4,7,8-HxCDF lI6 0.53

IJC-1,2,3,4,7,8,9-HpCDF lI8 0.43

Alternate Recovery Standard:

IJC-1,2,3,7,8,9-HxCDF 61 0.52

Dates Analyzed:

DB-5:

Analyst:~

4/15/97 DB-225: 4/15/97

Page 2 of2

SP-2331: NA

ReViewer:~
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\ \ L. JA....
ALTA

PCDD &PCDF
EPAMEmOD23

Sample ID: M23-R6 Date Received: 4/1/97 ICAL ID: 1428
Lab ID: 3499-0006-SA Date Extracted: 4/11/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsarnple
TEQ: 88

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD 22 0.65 >10:1

Total TCDD 5100 0.78 >10:1

1,2,3,7,8-PeCDD 36 1.50 >10:1 A

Total PeCDD 1700 1.62 >10:1

1,2,3,4,7,8·HxCDD 24 1.25 >10:1 A

1,2,3,6,7,8-HxCDD 22 1.23 >10:1 A

1,2,3,7,8,9-HxCDD 15 1.32 >10:1 A

TotalHxCDD 790 1.27 >10:1

1,2,3,4,6,7,8-BpCDD 71 1.05 >10:1

Total BpCDD 150 1.03 >10:1

OCDD 120 0.90 >10:1 B

2,3,7,8-TCDF 200 0.78 >10:1

Total TCDF 20000 0.78 >10:1 D

1,2,3,7,8-PeCDF 25 1.53 >10:1 A·

2,3,4,7,8-PeCDF 33 1.58 >10:1 A

TotalPeCDF 970 1.35 >10:1 D

1,2,3,4,7,8-HxCDF 10 1.27 >10:1 A

1,2,3,6,7,8-HxCDF 7.7 1.31 >10:1 A

2,3,4,6,7,8-HxCDF 9.4 1.28 >10:1 A

1,2,3,7,8,9-HxCDF 2.6 1.33 4:1 A

Total HxCDF 91 1.30 >10:1

1,2,3,4,6,7,8-BpCDF 21 1.09 >10:1 A

1,2,3,4,7,8,9-BpCDF 3.2 1.18 3:1 A

Total HpCDF 33 1.09 >10:1 A

OCDF 14 0.93 8:1 A

Analyst: -J+ Page 1 of 2 Reviewer~
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Sample ill: M23-R6
Lab ID: 3499-0006-SA

PCDD& PCDF
EPA METHOD 23

\13 JJ..-ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Oualifier

IJC-2,3,7,8-TCDD 102 0.80

uC-l,2,3,7,8-PeCDD 122 1.60

1JC-l,2,3,6,7,8-HICDD 84 1.30

uC-l,2,3,4,6,7,8-HpCDD 104 1.06

uC-OCDD 93 0.90

1JC-2,3,7,8-TCDF 111 0.79

lJC-l,2,3,7,8-PeCDF 99 L57

uC-l,2,3,6,7,8-HICDF 93 0.52

uC-l,2,3,4,6,7,8-HpCDF 101 0.44

Pre-spike Recovery Standard:
J7CI-2,3,7,8-TCDD 100 NA

uC-2,3,4,7,8-PeCDF 99 1.57

llC-l,2,3,4,7,8-HICDD 129 1.29

uC-l,2,3,4,7,8-HICDF 111 0.53

uC-l,2,3,4,7,8,9-HpCDF 106 0.45

Altemate Recovery Standard:
uC-l,2,3,7,8,9-HICDF 106 0.53

Dates Analyzed:

DB-5: 4/14/97 DB-225: 4/15/97 SP-2331: NA

AnalYst:~ Page 2 of2 Reviewer.~
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\\'1 J.---ALTA

PCDD& PCDF
EPA:MEmOD23

Sample ID: M23-R7 Date Received: 4/1/97 ICAL ID: 1428
Lab ID: 3499-0007-SA Date Extracted: 4/11/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 96

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD 26 0.65 >10:1

Total TCDD 5700 0.78 >10:1

1,2,3,7,8-PeCDD 45 1.38 >10:1 A

Total PeCDD 2100 1.61 >10:1

1,2,3,4,7,8-IIICDD 33 1.29 >10:1 A

1,2,3,6,7,8-IhCDD 30 1.20 >10:1 A

1,2,3,7,8,9-IIICDD 24 1.30 >10:1 A

TotalllICDD 960 1.25 >10:1

1,2,3,4,6,7,8-HpCDD 130 1.04 >10:1

Total HpCDD 270 1.05 >10:1

OCDD 520 0.91 >10:1 B

2,3,7,8-TCDF 190 0.84 >10:1

Total TCDF 18000 0.78 >10:1 D

1,2,3,7,8-PeCDF 32 1.41 >10:1 A

2,3,4,7,8-PeCDF 42 1.68 >10:1 A

Total PeCDF 1000 1.52 >10:1 D

1,2,3,4,7,8-IIICDF 31 1.27 >10:1 A

1,2,3,6,7,8-IhCDF 27 1.25 >10:1 A

2,3,4,6,7,8-IIICDF 48 1.29 >10:1 A

1,2,3,7,8,9-IIICDF 11 1.23 >10:1 A

TotalllICDF 290 1.23 >10:1

1,2,3,4,6,7,8-HpCDF 210 1.03 >10:1

1,2,3,.4,7,8,9-HpCDF 28 1.07 >10:1 A

Total HpCDF 320 1.03 >10:1

OCDF 190 0.91 >10:1

Analyst: -/l;- Page 1 of2 Reviewer~
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Sample ID: M23-R7
Lab ID: 3499-0007-SA

PCDD&PCDF
EPA METHOD 23

\ IS J1&-ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Oualifier

uC-2,3,7,8-TCDD 104 0.79

uC-l,2,3,7,8-PeCDD 126 1.59

uC-l,2,3,6,7,8-HxCDD 86 1.28

uC-l~2,3,4,6,7,8-HpCDD 103 1.06

uC-OCDD 93 0.91

13C-2,3,7,S-TCDF 114 0.79

u C-l ,2,3,7,S-PeCDF 102 1.58

13C-l,2,3,6,7,8-IhCDF 97 0.53

13C-1,2,3,4,6,7,8-HpCDF 103 0.45

Pre-spike Recovery Standard:
37C1-2,3,7,8-TCDD 102 NA

13C-2,3,4,7,8-PeCDF 102 1.59

13C-l,2,3,4,7,8-HxCDD 119 1.27

13C-1,2,3,4,7,8-HxCDF 111 0.52

uC-l,2,3,4,7,8,9-HpCDF 106 0.45

Altemate Recovery Standard:
13C-l,2,3,7,8,9-HxCDF lOS 0.53

Dates Analyzed:

DB-S:

Analyst: Jq..-

4/14/97 DB-225: 4/15/97

Page 2 or2

SP-2331: NA

Reviewer:~
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APPENDIX

J•...
ALTA
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A

B

C

D

E

F

G

H

I

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
CaJibration Limit

This compound was also detected in the blank.

The amount detected is less than five times the Method
Quantitation Limit

The amount reported is the maximum possible concentration.

The detection limit was raised above the Method Quantitation
Limit due to chemical interferences.

This result has been confirmed on a DB-225 column.

This result has been confinned on a SP-2331 column.

The signal-to-noise ratio is greater than 10:1.

Chemical Interference

III J•
.-.

ALTA

Cone. Concentration

D.L Detection Limit

NA Not applicable

SIN SignaJ-to-noise

1< See Cover Letter

ND Not Detected

MPC Maximum Possible Concentration

AGCS2M003249



S300665

CURRENT CERTIFlCAnONS

Bureau of Reclamation - Mid-Pacific Region - (MP-470, Res-I. 10)

Commonwealth of Kentucky - (Certificate No. 90063)

Connnonwealthof~~a

State of Alaska - (Certificate No. OS-O(197)

State of Arizona Department of Health Services - (Certificate No. AZ0058)

State of Arkansas Department of Health - (Approval granted through CA certification)

State of Arkansas Department of Pollution Control

State of California - (Certificate No. 1640)

State of Connecticut - (Certificate No. PH-Q182)

State of Florida - (Certificate No. 87456)

State of Nevada - (Certificate No. CA413)

State of New York Department of Health - (Certificate No. 11411)

State of North Carolina - (Certification No. 06700)

State of North Dakota Department of Health - (Certificate No. R-Q78)

State of Oregon

State of Pennsylvania - (Certificate No. 68-490)

State of South Carolina - (Certificate No. 87002001)

State of Tennessee - (Certificate No. 02996)

State of Utah - (Certificate No. E-201)

State of Wisconsin - (Certificate No. 998036160)

State of Wyoming - (Ref: 8ES-LB)

U.S. Army Corps of Engineers

U.S. EPA Region S

Washington Department of Ecology - (Certification No. C091)

1-17-97

\\B J.
.-

ALTA

AGCS2M003250
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Alfa. kbS
PROJ. NO. IPROJECT NAME

IQ1-012, 5ea.+1 J-e-Ash grDve. NO.
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~I~~ "3 b1lti-J.-
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S300667

ALTA Analytical Laboratory

3'1C/7Project No. : ----:.__

Sample Log-In Checklist Yes No

1. Date Samples Arrived: ~-!-'17 Initials: Jd4--,

~EXP;ess~ ~2. Samples Arrived By: (circle one) Airborne Express

~ Freezer Truck Company Courier Other S....e..e (k/rv. J

3. Shipping Documentation Present? (circle one) Shipping Label

~ Tracking Number !fe-~ ~/ouJ «
4. Shipping Container(s) Intact? If no, describe condition below. \f
5. Custody Seals Present and Intact? If not intact, describe condition below.

I

No.ofSea1s or Seal No. Type: (circle) Bottle or Container y
6. Sample Container Intact? If no, indicate sample condition below. )(
7. Shipping Preservation: (circle) Ice~ Dry Ice I Ambient I None

~;<:.
TempCOC) §(!,{.

.-

8. Chain of Custody (CDC) or other Sample Documentation Present? K
9. CDC/Documentation Acceptable? If no, complete cae Anomaly Fonn. V-
10. Shipping Container: (circle)~ or ~or~- ~--- -- X11. Container and/or Bottles Requested?

12. Sample Control Check InIOut Log Completed? A/
*13. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N V
*Requtred for HRMS

Date Samples Reconciled: _

IC, l?c..

I~ ~

Ir~

/8<:'

Name: _
(Signature Required for LCMS Only)

12: 05J eBK I'] I roo "o;l3
Comments: ~~ l~onSf)J(I:3I00obOI'(

~~ Y '2.0714. 70~/

E M<l/'f / (, / 'It.I z ?" (,(,

SOPI CHIOB_RS Page 5 of 7

AGCS2M003252



S300668

\ 2.\

April 29, 1997

Alta Batch I.D.: 3499

Ms. Judy Aasland
Amtest, Inc.
30545 Southeast 84th Street, Suite 5
Preston, WA 98050

Dear Ms. Aasland,

Enclosed are the results for the M23 trip blank received at Alta Analytical Laboratory on April 1,
1997. This work was authorized under your Project # 97-012. As per your request on 4flA./97 the
Trip Blank: was to be extracted and analyzed using EPA Method 23 for tetra to oeta chlorinated
dioxins/dibenzofurans using High Resolution Mass Spectrometry (HRMS). A standard turnaround
time was requested for this work.

The following report consists of a Sample Inventory (Section 1), Analytical Results (Section II) and
the Appendix. The Appendix contains a copy of the chain-{)f-custody, a list of data qualifiers and
abbreviations, our current certifications, and copies of the raw data (if requested).

If you have any questions regarding this report please feel free to contact me.

Sincerely,

(d-:tJ~
Robert S. Mitzel
Director of Air Toxics

Alta Analytical Laboratory Inc.
5070 Robert J. Mathews Parkway

EI Dorado Hills, CA 95762

FAX (916) 933-0940
(916) 933-164{)

AGCS2M003253



S300669

Sample Inventory Report

\ 2 2. J...-
ALTA

Project No.: 3499
Date Rec.: 4/1197

Lab. Sample ID
0001
0001
0001
0001
0001
0002
0002
0002
0002
0002
0003
0003
0003
0003
0003
0004
0004
0004
0004
0004
0005
0005
0005
0005
0005
0006
0006
0006
0006
0006
0007
0007
0007
0007
0007
0008

Project Name:

Client Sample ID
M23-Field Blank
M23-Fie1d Blank
M23-Field Blank
M23-Field Blank
M23-Field Blank

M23-RI
M23~Rl

M23-Rl
M23-Rl
M23-RI

M23-Rl
M23-Rl
M23-Rl
M23-Rl
M23-Rl
M23-R4
M23-R4
M23-R4
M23-R4
M23-R4
M23-R5
M23-R5
M23-R5
M23-R5

M23-R5
M23-R6
M23-R6
M23-R6
M23-R6
M23-R6
M23-R7
M23-R7
M23-R7
M23-R7
M23-R7
M23-Trip Blank

General Analytical AIR

SGI Component Type
ACElDCM
Filter
Impinger Catch
Toluene

Xad
ACFJDCM
Filter
Impinger Catch
Toluene

Xad
ACFJDCM
Filter
Impinger Catch
Toluene

Xad
ACElDCM
Filter
Impinger Catch
Toluene

Xad
ACFJDCM
Filter
Impinger Catch
Toluene

Xad
ACElDCM
Filter
Impinger Catch
Toluene

Xad
ACFJDCM
Filter
Impinger Catch
Toluene

Xad
Xad

AGCS2M003254



S300670

SECTIONll.

I). 3 Ii..-ALTA

AGCS2M003255



S300671

I 2 L~ J.
~

ALTA

PCDD& PCDF
EPA METHOD 23

Method Blank Date Received: NA lCAL ID: 1428
Lab ID: 3499-8MB Date Extracted: 4/25/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 0.0053

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 2.0

Total TCDD ND 2.0

1,2,3,7,8-PeCDD ND 0.90

TotalPeCDD ND 0.90

1,2,3,4,7,8-IhCDD ND 1.1

1,2,3,6,7,8-IhCDD ND 1.0

1,2,3,7,8,9-IhCDD ND 0.96

Total fuCDD ND 1.1

1,2,3,4,6,7,8-HpCDD ND 0.59

Total HpCDD ND 0.59

OCDD 5.3 0.83 8:1 A

2,3,7,8-TCDF ND 1.2

Total TCDF ND 1.2

1,2,3,7,8-PeCDF ND 1.1

2,3,4,7,8-PeCDF ND 1.1

TotalPeCDF ND 1.1

1,2,3,4,7,8-IhCDF ND 0.34

1,2,3,6,7,8-IhCDF ND 0.27

2,3,4,6,7,8-IhCDF ND 0.33

1,2,3,7,8,9-HxCDF ND 0.39

Total fuCDF ND 0.39

1,2,3,4,6,7,8-HpCDF ND 0.55

1,2,3,4,7,8,9-HpCDF ND 0.68

Total HpCDF ND 0.68

OCDF ND 1.4

Analyst: 4- Page 10(2 Revi'W.r:~
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S300672

Method Blank
Lab ID: 3499-8MB

PCDD&PCDF
EPA METHOD 23

\ '25
J~-ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Qualifier

13C-2~,7,8-TCDD 98 0.78

13C-l~~,7,8-PeCDD 98 1.58

13C-l~~,6, 7,8-fuCDD 92 1.28

uC-l~~J4,6,7 ,8-HpCDD 96 1.04

uC-oCDD 84 0.92

13C-2~,7,8-TCDF 109 0.79

uC_l~~,7,8-PeCDF 106 1.58

13C-l,2~,6,7,8-fuCDF 78 0.51

I3C-l,2~,4,6,7,8-HpCDF 88 0.44

Pre-spike Recovery Standard:
37CI-2~,7,8-TCDD NA NA

13C-2~,4,7 ,8-PeCDF NA NA

13C-l,2~,4, 7,8-fuCDD NA NA

uC-l,2~,4,7 ,8-fuCDF NA NA

uC-l,2~,4, 7,8,9-HpCDF NA NA

Alternate Recovery Standard:
uC-l,2~,7,8,9-fuCDF 104 0.51

Dates Analyzed:

DB-5: 4/28/97 DB-225: NA SP-2331: NA

Analyst: J#- Page 2 of 2 Revi.w.r:~
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S300673

\ L..~ J...-
ALTA

PCDD&PCDF
EPA METHOD 23

Sample ID: M23 Trip Blank Date Received: 4/1197 ICAL ID: 1428
Lab ill: 3499-0008-SA Date Extracted: 4/25/97 QC Lot: LC0411M
Matrix: M23 Sample Amount: Sample Units: pglsample
TEQ: 0.0082

SIN
Compound Cone. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 2.2

Total TCDD ND 2.2

1,2,3,7,8-PeCDD ND 0.88

Total PeCDD ND 0.88

1,2,3,4,7,8-HxCDD ND 1.2

1,2,3,6,7,8-HxCDD ND 1.1

1,2,3,7,8.9-HxCDD ND 1.0

Total HxCDD ND 1.2

1,2,3,4,6,7,8-HpCDD ND 0.86

Total HpCDD ND 0.86

OCDD 8.2 0.84 >10:1 A,B

2,3,7,8-TCDF ND 1.2

Total TCDF ND 1.2

1,2,3,7,8-PeCDF ND 1.2

2,3,4,7,8-PeCDF ND 1.1

Total PeCDF ND 1.2

1,2,3,4,7,8-HxCDF ND 0.50

1,2,3,6,7,8-HxCDF ND 0.39

2,3,4,6,7,8-HxCDF ND 0.49

1,2,3,7,8.9-HxCDF ND 0.57

Total HxCDF ND 0.57

1,2,3,4,6,7,8-HpCDF ND 0.66

1,2,3,4,7,8.9-HpCDF ND 0.86

Total HpCDF ND 0.86

OCDF ND 1.7

Analyst:~ Page 1 or 2 Reviewer:~

AGCS2M003258



S300674

Sample ill: M23 Trip Blank
Lab ill: 3499-0008-SA

PCDD&PCDF
EPA METHOD 23

,21 J..
-.

ALTA

Isotopic Recovery Results

Internal Standard: %R Ratio Oualifier

uC-2,3,7,8-TCDD 95 0.79

uC-l,2,3,7,8-PeCDD 96 1.47

uC-l,2,3,6,7,8-HxCDD 94 1.28

u C-1,2,3,4,6,7,8-HpCDD 98 1.04

uC-OCDD 88 0.90

13C-2,3,7,8-TCDF 103 0.78

uC-l,2,3,7,8-PeCDF 100 1.57

u C-l ,2,3,6,7,8-HxCDF 82 0.52

13C-l,2,3,4,6,7,8-HpCDF 90 0.44

Pre-spike Recovery Standard:
31CI_2,3,7,8-TCDD 103 NA

uC-2,3,4,7,8-PeCDF 101 1.58

13C-l,2,3,4,7,8-HxCDD 114 1.27

uC-l,2,3,4,7,8-HxCDF 115 0.51

13C-l,2,3,4,7,8,9-HpCDF 108 0.43

Alternate Recovery Standard:
uC-l,2,3,7,8,9-HxCDF 103 0.51

Dates Analyzed:

DB-5:

AnalYst:~

4128197 DB-U5: NA

Page 2 of2

SP-2331: NA

Revlewer:~

AGCS2M003259
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APPENDIX

JAo.-
ALTA
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S300676

A

B

C

D

E

F

G

H

I

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
Calibration Limit.

This compound was also detected in the blank.

The amount detected is less than five times the Method
Quantitation Limit.

The amount reported is the maximum possible concentration.

The detection limit was raised above the Method Quantitation
Limit due to chemical interferences.

This result has been confinned on a DB-225 column.

This result has been confinned on a SP-2331 column.

The signal-to-noise ratio is greater than 10:1.

Chemical Interference

J£.
~

ALTA

Cone. Concentration

D.L. Detection Limit

NA Not applicable

SIN Signai-to-noise

it See Cover Letter

ND Not Detected

MPC Maximum Possible Concentration

AGCS2M003261
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CURRENT CERTIFICATIONS

Bureau of Reclamation - Mid-Pacific Region - (MP-470, Res-1.lD)

Commonwealth of Kentucky - (Certificate No. 90063)

Commonwealth of VIrginia

State of Alaska - (Certificate No. 05-0(197)

State of Arizona Department of Health Services - (Certificate No. AZOO58)

State of Arkansas Department of Health - (Approval granted through CA certification)

State of Arkansas Department of Pollution Control

State of California - (Certificate No. 1640)

State of Connecticut - (Certificate No. PH-Q182)

State of Florida - (Certificate No. 87456)

State of Nevada - (Certificate No. CA413)

State of New York Department of Health - (Certificate No. 11411)

State of North Carolina - (Certification No. 067(0)

State of North Dakota Department of Health - (Certificate No. R-Q78)

State of Oregon

State of Pennsylvania - (Certificate No. 68-490)

State of South Carolina - (Certificate No. 87002(01)

State of Tennessee - (Certificate No. 02996)

State of Utah - (Certificate No. E-201)

State of Wiscomin - (Certificate No. 998036160)

State of Wyoming - (Ref: 8ES-LB)

U.S. Anny Corps of Engineers

U.S. EPA Region 5

Washington Department of Ecology - (Certification No. C091)

1-17-97

J..--ALTA

AGCS2M003262
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J ,. J I I.--......;J I An.lytlCllI
Services

.. __.nond, .... -

88052 Tel: 206 885 1664 Alfo.. khs CHAIN OF CUSTODY RECORD
PROJ. NO. PROJECT NAME M;).3 ~ It Client Neme A'

q1--O/2-- A-sh ClrDUe. 'Sea-+t l-e... /tM1B+- lr- QlcJ;~
NO. f-7. QJ V Client Address .I

SAMPLERS: (Signature) . ..,e ~5 '1-5 ~-E.. ~Lf6 sf-. # 5OF

..}O' V.( ~ l f p~~;;:; WIT q~soCON·
TAINERS ~~ .<;\; ~. f1 Cootaot _e,oo,

<:("7' rYtif;I;Q- -=sec.."'\e-U6#- a.: [II ~ ..... Y / P.O.No.
STA. NO. DATE TIME ~ ~ STATION LOCATION / 11 -0/2-0

0 C'

[tiSl 31~s 1: DO .- ~-l M41'1'\ s-fqck::. Lf v ...... v' v v AY\£.lI~ sis: pcbD / PCbr

ILf5'2 ~f'2P R-d... if v'
I .

/1'.11 .... ..... ,.,.- ....- .r o....CCO,cll ,,'\ +0 SU)- 5?11o

1&-/53 ?;f2fp 1"3:03 tz-ti- Lf V v'"
.......- .r v v (Y1. e,~ '8" 2-q D 'f.-

J'f5L/ 3kt 1'·fJo
,/

(2.~5 4 or' .... ".. ..-- .r Al ( e-,tfvAc1s ~6 >'Y\ ef'r UI'1

dS5 3/-lJ ID:-I5 or f<-~ l.f v ".. ,/ .... ~ ( ltC'r)be IYl a-",d "k>/L./el'1t- ,;"'S('5")
J'-l5{P ~/'].., tf:55 R-"t L/ .r ,/

L.u'( l J b€-
./

" ./ .... ,...,
Comf;;/l'1ed Q,.,d './D{ ut\.1.€-b

rB ';/2.4 or field 1314 t'\~ 4 ,/ .", "..
,.,.- ,/

'('ed4~~d 1n , WI I resu.f11 n 'I

16 / t.r:.p 81~r'\k I ..,/ I e..x:+re<.c-r- I'>€ f'"

-.J

1(\ f'l.o(Y'l -

a.Lq/..ot{jf- /,.-J.,t! ~Y1 ~..- Cif'\l<...J"1S;S
U

+- ~erf \S nD+ a 'un 3

(Ih.€r€ wJ( be t{- seOarc.Je
COot r.::;., ~~I" s/"':f()C.d 'J

Relinquished by: (Signature) DatelTime Received by: (Signature) Relinquished by: (Signature) Date/Time Received by: (Signature)

~ ..I'), ~CJ_ 3b· I~-J.-..... (J

Relinquished by: (Signature) DatelTime Received by: (Signature) Relinquished by: (Signature) DatelTime Received by: (Signature)

Relinquished by: (Signature) DatelTime Received for Laboratory by: DatelTime Remarks
(Signature) Hd ~1A- '1-/-97
r~-~".

r)1<:fril'"rti ......- (')rin'npl Al'r.O..,.,nllnl~ Sl'lln",~nt: ("'A1oY,n r:onn1ln8,orFleld Fll91l ______ •• __ a •• __ • __......... ___ ....... _ ...... ___ " •• ___ ~ ••••••• _, __

lIJ
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ALTA Analytical Laboratory

3 'fer 7Project No.: _

1
Sample Log-In Checklist I Yes I No ,

1. Date Samples Arrived: ~-(-'17 Initials: J#Z-,

~ral E~press~ ~2. Samples Arrived By: (circle one) Airborne Express

~ Freezer Truck Company Courier Other S--e..e. &ekv.,

3. Shipping Documentation Present? (circle one) Shipping Label

~ Tracking Number .K-e. !k.-'OuJ X
4. Shipping Container(s) Intact? If no, describe condition below. '/

I

5. Custody Seals Present and Intact? If not intact, describe condition below.

No. of Seals or Seal No. Type:(circle) Bonle or Container y
6. Sample Container Intact? If no, indicate &ample condition below. l(
7. Shipping Preservation: (circle) Ice6iU~Dry Ice I Ambient I None

$-L.;<
TempeC) g~~,

8. Chain of Custody (COC) or other Sample Documentation Present? X
9. COC/Documentation Acceptable? If no, complete CDC Anomaly Form. V-
10. Shipping Container: (circle)~ or ~o~~-- X11. Container and/or Bottles Requested?

12. Sample Control Check InIOut Log Completed? X/
*13. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N ;/
·Requlred for HRMS

Date Samples Reconciled: _

I~ <7,,-

It. ~

I r'~

/8c..

Name:
--~-------------
(Signature Required for LCMS Only)

-; j 2: C> 5"} 8BX I 3. I coe" 00;1. '3
Comments: ~~s l~oS"JS8)(13100oe.DI'f

FJ.£ Y I 1.C>7/~ 7091

£ M-tU"f I t. I ~L/ Z :?2. {,(...

SOPI CHIOB_R8 Page S or7
AGCS2M003264



S300680

ANALYSIS REPORT

Am Test Air Quality, L.L.C.
30545 SE 84th Street
Suite 5
Preston, WA 98050
Attention: Jeanne

Date Received:
Date Reported:

4/ 1/97
4/29/97

Project Name: Ash Grove Seattle
PO Number: 97-
Date Sampled: 4/ 1/97

PARAMETER UNITS DILUTION RESULT M.D.L.

97-A004268
Client 10: 1457 R-1 Main Stack

Volume

METALS
Mercury

(mls)

(ug) 5

640

40. 0.32

97-A004269
Client ID: 1458 R-2 Main Stack

Volume

METALS
Mercury

(mls)

(ug) 5

590

41. 0.295

97-A004270
Client ID: 1459 R-4 Main Stack

Volume

METALS
~1ercury

(mls)

(ug) 5

640

38. 0.32

97--A004271
Client ID: 1460 R-5 Main Stack

Volume

METALS
Mercury

(mls)

(ug) 50

600

1500 3.0

97-A004272
Client ID: 1461 R-6 Main Stack

Volume

METALS
Mercury

(mls)

(ug) 50

620

1500 3.1

AGCS2M003265



S300681

~~t1

AMr:.ST
AlnTcsl Inc.

Professional

ANALYSIS REPORT Analytical

Services

!4603 N.E 87lh SI.

Am Test Air Quality, L.L.C. Date Received: 4/ 1/97 Redmond. WA

Date Reported: 4/29/97 98052

Attention: Jeanne Fax: 206 883 3495

lei: 206 8~5 151';.]

PARAMETER UNITS DILUTION RESULT MDL

97-AOO4273
Client 10: 1462 R-7 Main Stack

Volume (mls) 630

METALS
Mercury (ug) 50 1500 3.15

97-AOO4274
Client ID: Field Blank

Volume (mls) 480

METALS
Mercury (ug) 5 0.91 0.24

97-AOO4275
Client ID: Reagent Blank

Volume (mls) 300

METALS
Mercury (ug) 5 < 0.15 0.15

M.D.L. - Method Detection Limit

EPA Method 245.1
0.0001 ug/ml DL
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MIJr:ST

Client: Am Test Air Quality, L.L.C.
30545 SE 84th street
Suite 5 Date Received:

Preston , WA 98050
Atten: Jeanne Date Reported

Associated
Sample numbers:

97-A004268 to 4275

4/01/97

4/29/97

BLANKS

Mercury

QUALITY CONTROL SUMMARY

ug/ml
ug/ml

EPA Method 245.1

RESULT

<0.0001
<0.0001

STANDARD REFERENCE MATERIAL
Measured True Recovery

Value Value %

Mercury ug/ml 0.0084 0.01 84.0
0.0056 0.005 112.0
0.0054 0.005 108.0

DUPLICATE
Sample Duplicate RPD

Value Value %
Mercury ug/ml

4268 0.0617 0.0623 -1. 0

4272 2.38 2.5 -4.9

SPIKE RECOVERY Sample Sam + Spk spike Recovery
conc conc added %

Mercury ug/ml

4269 0.0688 0.0795 0.01 107

Reported BY:~~~4-~~~~~~r- _

AGCS2M003267
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AMr:ST
ANALYSIS REQUEST

Date Submitted: l-f II Iq 1-

P. O. Number: _4"-]"""--- _

Date Sampled: 3> ):L~ .)1' 111"

Number of Bottles: _8 _

Number of Samples: _<6 _

Client: Ash 3Y6LJ~ SetLff I.e

Address: kfft9

Contact: :u~ Phone: 222-7746 Fax: 222-7849

Matrix: drinking water water soil sludge __ oil

other~Ht'\ OJ I f:ibJ-/of--4---rlL...:-z...::.....;"S::..;O=-4-~ _

). ATAQ Am Test
} Lab No. Sample No.

J151 Ufo"[
I~~ LilA GS '
fiSC) Lf~ 70
rtf loo fj'}] /

11&1 4Ci,7'd---
}Lf~2 Ltd- 73

ft4' 61tvJt y)-7 Lf
&A~et~ 1-/~7~

Client Analysis
Identification Requested

MIDI A.
k:-l maim5~ Kmi>fJI1Cf H% 61 CJAA:
r(-;).

.,,,

Volume (mls)

(poo

300

Comments: Please fax a copy of this document to Am Test·Air Quality, LLC after the
laboratory numbers have been assigned. Thank you.

Please Do Not Write Below This Line - Laboratory Use Only
cc: Micro T.O. WChem Ind

Date Sample Rec'd:

Final Report To: _

Rec'd By: _

Shelf No.: _

Logged in:

T.O. Shelf No.:
AGCS2M003268



S300684

ANALYSIS REPORT

AmTesl tllC.

ProfessiOnal

Analytical

Services

Project Name: Ash Grove Seattle

Ash Grove Cement Company
Western Region
3801 East Marginal Way South
Seattle, WA 98134
Attention: Patrick Noon

Date Received:
Date Reported:

4/ 9/97
4/28/97

, 4603 N.E. 87th 51.
Redmond, WA

98052

Fax: 206 883 3495

Tel: ?rr, ASS Hil I

SOIL SAMPLES

PARAMETER Units Result

97-AOO4731
Client ID: 041l-97A Kilnfeed

Total Solids % 100
Mercury ug/g 0.68

97-AOO4732
Client ID: 04ll-97B Return Dust

Total Solids % 100
Mercury ug/g 6.2

97-AOO4733
Client ID: 04ll-97C Clinker

Total Solids % 100
Mercury ug/g < 0.02

97-AOO4734
Client ID: 04ll-97D Coal

Total Solids % 98.
Mercury ug/g 0.065

97-AOO4735
Client ID: 04ll-97E Tire

Total Solids % 100
Mercury ug/g 0.032

97-AOO4736
Client ID: 04ll-97G Rawmix

Total Solids % 100
Mercury ug/g 0.039

97-AOO4737
Client ID: 04l2-97A Kilnfeed

Total Solids % 100
Mercury ug/g 0.89

97-AOO4738
Client ID: 04l2-97B Return Dust

Total Solids % 100
Mercury ug/g 6.0
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S300685

ANALYSIS REPORT

Ash Grove Cement Company

Attention: Patrick Noon

Date Received:
Date Reported:

SOIL SAMPLES

41 9/97
4/28/97

PARAMETER Units Result

97-A004739
Client ID: 0412-97C Clinker

Total Solids % 100
Mercury ug/g < 0.02

97-A004740
Client ID: 0412-97D Coal

Total Solids % 98.
Mercury ug/g 0.070

97-A004741
Client ID: 0412-97G Rawmix

Total Solids % 100
Mercury ug/g 0.020

97-A004742
Client ID: 0413-97A Kilnfeed

Total Solids % 100
Mercury ug/g 0.83

97-A004743
Client ID: 0413-97B Return Dust

Total Solids % 100
Mercury ug/g 3.9

97-A004744
Client 10: 04l3-97C Clinker

Total Solids % 100
Mercury ug/g < 0.02

97-A004745
Client 10: 0413-970 Coal

Total Solids % 98.
Mercury ug/g 0.054

97-A004746
Client ID: 0413-97G Rawmix

Total Solids % 100
Mercury ug/g 0.020
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Ash Grove Cement Company

Attention: Patrick Noon

AJ\/IT:ST
ANALYSIS REPORT

Date Received: 4/ 9/97
Date Reported: 4/28/97

SOIL SAMPLES

PARAMETER Units Result

97-A004747
Client 10: 043l-97A Kilnfeed

Total Solids % 100
Mercury ug/g 0.82

97-A004748
Client 10: 043l-97B Return Oust

Total Solids % 100
Mercury ug/g 1.5

97-A004749
Client 10: 043l-97C Clinker

Total Solids % 100
Mercury ug/g < 0.02

97-A004750
Client 10: 0431-970 Coal

Total Solids % 98.
Mercury ug/g 0.047

97-A00475l
Client 10: 0432-97A Kilnfeed

Total Solids % 79.
Mercury ug/g 0.72

97-A004752
Client 10: 0432-97B Return Oust

Total Solids % 100
Mercury ug/g 1.5

97-A004753
Client 10: 0432-97C Clinker

Total Solids % 100
Mercury ug/g < 0.02

97-A004'754
Client 10: 0432-970 Coal

Total Solids % 98.
Mercury ug/g 0.030
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S300687

ANALYSIS REPORT

Ash Grove Cement Company

Attention: Patrick Noon

Date Received:
Date Reported:

SOIL SAMPLES

41 9/97
4/28/97

PARAMETER Units Result

97-A004755
Client ID: 0433-97A Kilnfeed

Total Solids % 81-
Mercury ug/g 0.85

97-A004756
Client ID: 0433-97B Return Dust

Total Solids % 100
Mercury ug/g 1.4

97-A004757
Client 1D: 0433-97C Clinker

Total Solids % 81-
Mercury ug/g < 0.02

97-A004758
Client ID: 0433-97D Coal

Total Solids % 100
Mercury ug/g < 0.02

Repo rted by :bL--L...:~~~~-/-l'-:U-J4lo::::"-_-
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AM TEST ID 97-A004731
CLIENT ID 0411-97A Kilnfeed

METHODOLOGY REPORT

MATRIX: Soil
SAMPLED: 3/25/97

ILf \

ANALYTE

Total Solids
Mercury (solids)
Mercury (liquids)

UNITS

%
ug/g
ug/ml

METHOD
NUMBER

2540B
7470

245.1

METHOD
REFERENCE

SM
SW-846

EPA

DETECTION
LIMIT *

0.10
0.020
0.0001

DATE OF
ANALYSIS

4/13/97
4/17/97
4/17/97

iM = Standard Methods for the Examination of Water and Wastewater 18th ed.
;W-846 = Test Methods for Evaluating Solid Waste Physical/Chemical Methods
~PA = Methods for Chemical Analysis of Water and Wastes 1983

Instrument Detection Limit
AGCS2M003273
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QC for 97-A004731 - 97-A004758

DUPLICATES

97-11004656 DUP: Total SolIds

97-11004666 DUP: Total Solids

97-11004676 DUP: Total Solids

97-11004740 OUP: Total Solids

97-A004744 OUP: Total SoUds

')7-11004754 DUP: Total Sol j ds

'l7 -A0047 J 1 OUP: Mercury

')7 ·A004741 OUP: Mercury

97 -A0047 51 OUP: Mercw-y

'l7-A004H5 OUP: Mercury

HATlllX SP I KES

97-A004732 SPIKE: Mercury

97-A004742 SPIKE: Mercury

97-AOO4752 SPIKE: Mercury

97-AOO4757 SPIKE: Mercury

STANO~~ REFERENCE MATERIALS

Known SRM: Mercury

Known SRM: Mercury

Known SRM: Mercury

Known SRM: Mercury

BLANKS

BLANK: Total Sollds

BLMll<: Total SoUds

BLANK: Mercury

BLANK: Mercury

BLANK: Mercury

BLANK: Mercury

MIIr:ST

Quality Control summary

samplp. duplicate RPD

value vallie \

'" 100 100 0.00

't, 100 100 0.00

\ 100 100 0.00

\ 98. 98. 0.00

'"
100 100 0.00

\ 98. 98. 0.00

uglg 0.685 0.752 9.3

ug/g 0.020 0.024 18.

uglg 1. 44 1. 40 2.8

ug/g 0.054 0.053 1.9

sample sample>spk spike Recovery

value value va lue \

IIglg 0.205 2.52 2.86 80.9

ug/g 0.830 0.960 0.180 72_2

ug/g 0.180 5.53 5.00 107.

ug/g < 0.02 1.02 l.00 102.

measured true Recovery

value value '"
uglg 1. 53 1. 44 106.

IIg/g 1. 31 1.44 91.0

ug/g 1. 18 1.44 81.9

ug/g 1. 53 1. 47 104-

Result

'"
< 0.1

'" < 0.1

ug/g < 0.02

ug/g < 0.02

ug/g " O.Ol

uglg < O. 02
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AMr:.ST
ANALYSIS REPORT

1~3
A·, I .... 1,-

Pro cs.~jr"'.-tl

An IY'I~al

Sery ccs

Project Name: Ash Grove Seattle
Date Sampled: 3/25/97

Ash Grove Cement Company
Western Region
3801 East Marginal Way South
Seattle, WA 98134
Attention: Patrick Noon

Date Received:
Date Reported:

14603 N E. 8711', :;,.

4/ 8/97 Redmond. "VA

4 / 29 / 97 98052

Fa, 206 ~83.; .:

PARAMETER UNITS DILUTION RESULT M.D.L.

97-A004759
Client 10: 0411-97 Water

Volume (ml s) 270

METALS
Mercury (ug) 1 < 0.03 0.027

97-A004760
Client 10: 04l2-97F Water

Volume (mls) 265

METALS
Mercury (ug) 1 < 0.03 0.026

97-A004761
Client 10: 04l3-97F Water

Volume (mIs) 270

METALS
Mercury (ug) 1 < 0.03 0.027

M.D.L. - Method Detection Limit

Reported bY:~__~~~~£7~~~~ __
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QC for 9708166

9"/-A004759

9"/-A004760

97·AQ04761

Quality Control Summary

DUPLICATES

97-A004759 DUP: Mercury uq

sample

value

( 0.0001

duplicate

value

< 0.0001

RPD

'\

MATR1X SPIKES

97-A004760 SPIKE: Mercury ug

sample

value

< 0.0001

sample'spk

value

0.0056

spike

value

0.0050

Recovery

'\

112.

STANDARD REFERENCE MATERIALS

Known

BLANKS

SRM: Mercury

Ill,ANK: Mp.rcllry

ug

ug

measured

value

0.0056

true

value

0.0050

Result

< 0.0001

Recovery

'\

112.
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/
/

~
ASH GROVE CEMENT SEATILE

C;-;t\IN OF- CUSTODY FORM
II,\PS TESTING SAMPLES

Chief Chemist: Patrick Noon

Date: April 8, 1997

To Be Delivered to Cathy Fugiel
Amtest Laboratory Redmond, WA

c..J

o

I 25-M1:ir-S7 08-Apr97 COMPOSITE 08:00,09:00,10:00
I 25-Milr-97 08-Apr97 COMPOSITE 08:QO, 10:00
I 25-Mar-97 08-Apr97 COMPOSITE 08:00, 09:00, 10:00
W~OLE COAL 25-M~r-97 08-Apr97 COMPOSITE 08;00
TDF 25-Mar-97 OB-Apr97 GRAB 09:00
WATER 25-Mar-97 08-Apr97 GRAB WATER SAMPLE TO RAW MILL 0800
I 25-Mar-97 08-Apr97 GRAB SAMPLE 08:00

I 25-Mar-97 08-Apr97 COMPOSITE 12:00,13:00,14 :00 V .-/
I 25-Mar-97 03-Apr97 COMPOSITE 12:00,14:00 V· ....: .....~..........
I 25-Mar-97 08-Apr97 COMPOSITE 12'00,13:00,14:00 1.7 : .:.':::;;;:.::--
WHOLE COAL 25-Mar-97 08-Apr97 COMPOSITE 12:00 V ' ..:.'·X
WATER 25-Mar-97 08-Apr97 COMPOSITE 12:00 i/ y.
I 25-Mar-97 08-Apr97 GRAB SAMPLE 12:00 J/ ,/'

I 26-Mar-97 08-Apr97 COMPOSITE 13:00,14:00,15:00 v· ".' .,::~ ..v:
I 26-Mar-97 08-Apr97 COMPOSITE 13:00,15:00 t/. .. ;.: ,: :.:.:~~
I 26-Mar-97 08-Apr97 COMPOSITE 13:00,14:00,15:00 .V:""'" .....-:.,..... ..,\ /":C....,

WHOLE COAL 26-Mar-97 08-Apr97 GRAB SAMPLE 13:00 .V. .. >:.;:: >Z..
WATER 26-Mar-97 08-Apr97 GRAB SAMPLE 1300 1/ . '/'
I 26-Mar-97 08-Apr97 GRAB SAMPLE 13:00 ~\{-.:: ":. ';-or

RAW MltL UP TESTING SERIES
:5TACK T1::::ST #1 RAW MILL RUNNING

:L~ ,-S7A ~7 ~ f ;(ILNFEEo AGC SEATTLE
)~, 1-G70 47 3~ RE:UR~ OUST ,\GC SE/\rrLE
)~! 1-97C '17.n CUW<ER AGC SEAlILE:
>111·N::': 47 5-f CO,l,L f:lUINSNv1? 12
:t,! 1-:~"":. I..{ -: J,"'- TIRc·. Te)'· -)
J111-:::?F- ,-/1.,/ W/,IEi\ AGe SEAnLE
J41<·9·.'G '-/7'3(' R\WMIX AGCSEATTLE

STACl-': TEST #'::. ~w M!LL R.UrmING
)ol;?-;;!'\. -(1.~ 7 f--:~N~E~D AGC St:ATTLE
J.l1297G 117 ~~. R[fURN OUST AGC SEATTLE
J~12-~;:C 1.<737 CLINKER AGC SEATTLE
)412-978 'u COAL QUINSAM? 12
)412-9?F c.l71.o WATER AGC SEATTLE
)412-97G '-! I PAWrvll:< AGC ~EATTLE

STAC~, TEST #3 RAW MILL RUNNiNG
)413-87A '1? K!Lr--'FEEo AGC SEATTLe
)413-97B y J RETURI~DUST AGC SEATTLE
)413-37C :I'! CLINKER AGC SEATTLE
J413-970 ':'~- COAL QUINSAM? 12
J.:! 13-97F ¢](,( 'JI1~ TER AGC SEATTLE
J413-97G ~L> RAWMIX AGC SEATTLE

SEP.l rLE

:iUM'3ER

No:r. Oup!:::ale5 :0 be run 011 10% of thp. SillTt9les.
!'il)~~ Malri~, Spikc~ ((I bp. rUiI 0'1 5 run or. 1O~( of thl? Samples.

SOUKCE M!lL TYPE

M.;TC:RIAL ::JR MFG SOUr-CE

~ , ri;.

SAMPLED

DATE

DELIVERED

COMMENT

Sampling tiroles, comments, etc.
Initials
Sample

Taken By

Samples
Received

By

'V .. " l-/·~~

i/..V':'I ""'0"
..iY:..: >1 .:,0:{::-::' .

·0...... l,:··~.'·~:.·

-+:-.
VI

/'--

;/

'./.

",/

/

q0vNn
iJ l\ \

''':.-:-:' 0:-..; .. '.

:'[':.: ..;/

v
L· .

v:
:V

v

v

,,1 bZ
~V,f

l fl [IJ?;

I 27-Mar-97 08-Apr97 COMPOSITE 08:00,09:00,10:00
I 27-Mar-97 08-Apr97 COMPOSITE 08:00,10:00
I 27-Mar-97 08-Apr97 COMPOSITE 08:00,09:00,10:00
WHOLE COAL 27-Mar-97 08-Apr97 GRAB SAMPLE 08:00

I 27-Mar-97 08-Apr97 COMPOSITE 12:00,13:00
I 27-W,,,r-97 OS-Apr97 COMPOSITE 12:00,13:00
I 27-l·~~:""r·q7 08-Apr97 COMPOSITE 12:00,13:00
WHOLE COAL 27-r',:~~·~ i 08-Apr97 GRAB SAMPLE 12:00

I 2?-Mar-97 08-Apr97 COMPOSITE 15:00,17:00
I 27-Mar·97 08-Apr97 COMPOSITE 15:00,16:00
I 27-Mar-97 08-Apr97 COMPOSITE 15:00,16:00
WHOLE COAL 27-MClr-97 08-Arr97 GRAB SAMPI_c 15:0012

12

'2

RAW MILL DOWN TESTING SERIES
STACK TEST #1 RAW MILL DOWN

<.' --, KILNFEEo ,A,GC SEATTLE
'-'t RETURN DUST AGC SEATILE
'-10 CLINKER AGC SEATTLE
::;1J COAL QUINSAM?

STAC\-( TEST #2 RAW MILL DOWN
~ .. KIl...NFEEo ,A,GC SEATTLE
;, ~ RETURN OUST AGC SEATTLE
\', CI.INKF.R AGl SEATTLe
5'-1 COAL QUINSAM?

STAC\-( TES~ #3 RAW MILL DOWN
s) KILNFEED Ace SEATTI.E
-:>V' RETURNoUS r I\Ge S=:ATTLc
:>' CL:!'J!<ER /~Gl SEATTLe
-; 'f. CO/\L OUINSJ' ('I.?

J43:'-97A
>'·33-37B
)~33-97C

>\l)·~}(iJ

J432-97A
}::32-978
J.1~<~-97C

J4~,2-97D

J';;:'1-97A
),\31-978
J43i-97C
)4:\1-970
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APPENDIX C

Ash Grove Cement Company's Process Data
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\ L.{ 1

ASH GROVE CENlENT COlV£PANY

WESTERN REGION
6720 S.W. MACADAM AVE.. SUITE 300

PORTLAND. OREGON 9721 9-231 2

(503) 293-2333

April 17, 1997

Judy Aasland
AmTest Air Quality, LLC
30545 84th St., #5
Preston, WA 98050

Re: Process Data for Ash Grove Source Test Reports

Dear Judy:

Please find attached process data relevant to the recent Seattle source test conducted by AmTest.
I assmne you will include this data as one of the appendices to the test report.

If you have any questions please call me at (503) 293-2333.

(jJ:..~' td~
Hans E. Steuch
Director of Engineering
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Ash Grove Cement Company, Seattle Plant
HAPs Test Baghouse Inlet Temperature and Material Throughput Rates

Process Condition Roller Mill Running Roller Mill Down

Run# 1 2 4 5 6 7 Notes

Date 3/25/97 3/25/97 3/26/97 3/27/97 3/27/97 3/27/97

EPA Source Test Method 101A

Time 0700-0910 1045-1327 1313-1550 0700-0923 1045·1259 1450-1710

Baghouse Inlet Temp., deg. F 237 230 235 502 496 507 1
Roller Mill Raw Feed, tph 172 205 191 0 0 0 1
RoUer Mill Spray Water, tph 3.83 3.83 3.83 0 0 0 2
Kiln Feed, tph 157 156 155 154 154 159 1
Baghouse Return Dust, tph 17.2 20.5 19.1 12.3 12.3 12.7 3
Whole Tires, tph 1.59 1.53 1.08 1.26 1.50 0 1
Raw Coal, tph 9.36 5.78 12.7 11.0 11.6 14.7 4
Clinker, tph 95.0 94.4 93.8 93.2 93.2 96.2 5

EPA Source Test Method 23
Time 0700-1013 1117-1435 1303-1613 0700-1011 1045-1356 1455-1806
Baghouse Inlet Temp., deg. F 236 228 235 500 496 504 1
Roller Mill Raw Feed, tph 175 211 191 0 0 0 1
Roller Mill Spray Water, tph 3.83 3.83 3.83 0 0 0 2
Kiln Feed, tph 157 156 155 154 156 160 1
Baghouse Return Dust, tph 17.5 21.1 19.1 12.3 12.5 12.8 3
Whole Tires, tph 1.49 1.58 1.08 1.39 1.36 0.32 1
Raw Coal, tph 8.26 6.58 12.7 10.9 11.6 13.8 4
Clinker, tph 95.0 94.4 93.8 93.2 94.4 96.8 5

1} from process computer report
2} from Nate Femow: mill spray averages 15 gallons per minute
3} from Nate Femow: roller mill cyclones are 90 % efficient, kiln preheater top stage is 92 % efficient
4} pulverized coal to kiln and calciner from process computer report *1.03/1.008 for 3.0 % moisture in sampled
raw coal and 0.8 % moisture in pulverized coal according to Pat Noon. Natural Gas also in use.
5} kiln feed*0.9211.52

4/17/97,3:51 PM, 970417A.XLS
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FlS Automat ion

Plant Reoort 23

I

3 -Apr t997

SPARE

Ver 4,La B

150

A5~ ~rove Lement Wes

L4 Mar 97 - 25 nar 1,

HOW RliH NAUAS CHl[iN""",,,,,, "",' .... '""_,,,
FLOii ~HT£ KILN n, FEED""", .,,,,,,,, "" .. ""
FLOW RIHE CALC. N, FEED ... " " ", "" "
TIRE YEILH SCALE lBiHH" """,'

FLO~ SUnnATJO~ FEEDERS.
RAW MEAL TO ~!LN FEED
BAGHOUSE INLET TEMP.

, " .. ' '.', .fLO, RATE NAT'L GAS KiLN

3420>0.Tll 05TOTFL~

K!LH-rcEO
4~~07U j 1 463140, Fi 1 ,.} ,j(1) F

463210.Fli 1~1210.F(1

H:M t:h t/h tit! tits WI UN

0:00 443 150 -0.2 3274.8 1. 00 10.5 0 87 3h4
):00 W' J 53 158 9 3197,8 08i I(1.5 0 96
2:00 ~jiJ ! 61 i6L' ~256,8 O,6? 11).5 i) .J J

3: ~·o 2.J:' 164 169. r, 3U6 7 .J .5Q
I' . ~; )

-. ,
I

4:00 1" ,
164 -I} , 2 24/6.0 0.65 10, j 0jill ~' i

5: (tv 446 102 -0, Z .ira, ? O,h 10, ~ 0 Cf'
l'

6:00 227 160 J04,4 3062,7 D.G) 10. l E,T

7:00 ZZ6 W· 164.0 5Z?6, i 0.51 10. i G,
8:00 431 161 -0.2 3208.8 0.51 10. I r) 80
S': 00 218 158 i6:U ,Z7t"i O. r·2 9,8 f:'

\0:00 232 154 1;5, j 30n.8 r, ',1 1O, 5 (IJ , .' ~

Ii: 00 443 !56 O.~ 'i{i62 ,7 V, ~d 10,' ~ Je,

J2:00 _l S 154 i 63./ .~?76,7 (: ,6 ~ il I 0 "'0
13: 01) ~;G 15S - (I. 2 ....... ' ~

6 1.1.61 jj ,I (:l..1LO}

14:00 4°' i5~ -0,2 1f' , U 5~ d . .i 0 ·irjI.' . ,! 0.1

j 5: 0(, 'Ie': i5S -1) , Z ~O8(! 8 0,5) 11 " 1.1 8,·..
16:00 2)~ I' : l?U 3250 3 IJ )1 iI" I) a~~1.1i,.

i.': DC ~:. ~l Ie't It;'.B 513! .S O.~l .1' c,. :) ~~•u. ,
l,j : ~'d ~12 J"., -(I 2 32 ,- ~ - 0.51 1;). ! '1I " "

j 9: (u 4<17' 150 - CI ( Y2 1 j,7 o c· kG. i \i, .' 1

Zl;: 00 .~ ...., lC,! -0,1 ' ~ :' .j
1 jfj,7 0"

il: 00 4'" II _~,it - I . r,
L
, I i >- fl ."

.~ -
~ i : i) a 4eel j - • -) z " 'I 2 ~ ~ I I ) . I) b.'. '.1.'_1,

2.~ :D0 ~t~ ;" i ", . 'I e(i J ~
-- ~. , " .

.J: 1)0 42J 152 - i) ~ 2.J Ij
.

iJ oi 1Lc - !: c
-~~-----._----~._---------------------_.--------._------- -----------------.~.------------------~_._----------- -------_ .. --~----- --
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FLS ~I tcmdt Ion ~ 11M ! 99.' !5. "'. '11

~ ...... '" -
Jr'H~lt

iLtl~ ~~!m 'Ii-'T, GAS UM IN. . , , ., . ., "
FJ &~ :,,,H. lilLN f'f. rEEf!. ." .... "
f ~ aA;E [AlC, Pi.FE[n .. " , .. '.
TIRE WEJGH SCRLE lBiHR, , '.' ,

Flilw SU~IMHTION FEEDERS"
RflW I~E, 10 ,WN FEED
8HGHOU:,:: IhL E! WiP

342~=0,!:: 05TOTfL~

i, 1Lr, -FEED
46': )"~ .ill 463140 .F 1~ 41HI) f' I l

46~2iO.Fll 7:;12l«.Fll

tin trn t/h LFl1

~(

8e

, -

!d

o
I;

II Z
ii . i

;(1.6
!U. j

j ('.6
lO.a
IIi j

0.61

I I ~, t..

d..:.!

'.I 5L

lj 5i

3t o~ '.
;: (: 0 ,

-) ,
J L"J i

.J •

.:. _"" /.I Y.- : Ij.
., I I"} :].,. J J

:>276
2~1)O ;

2~42.l '),51 1;

i~t~.- ~.52 iOZ,4

!6<1.

16: ,

14;. "

:"",',

: .:-: .~.'~.

lou ic;~.,S

":;·8 107. IJ

-.'::

~ } :
':".'

4~U

! 19

,
- ;;

8.'
~

~\,jll 1..:'0 t, I 00 ~ ''':' U.. 'o.!'. C-:J' Itl? I" q

:,;1.11.

~, Ij~

III .I'.

'. I:

i :_'U
1~ ~ ')~)

:- : ~i II

(,) 'I,ll)

: :(1

8:00 Ui l~,4 t71 ~ 3259,8 0.~l Il.1) 0 ~.~} H 101 A 1l\N'¥' ~ \

_":",,r,~":..;(1..;...!!_-=f.~)::-1_ •...;1~;,~9--.:j.:.IL;.;·,~3_~_~3:.;IO~9..:..::..8_~'!:.::,6~J_~6.~l_~-"O"--.......oo'~~':"-:~' _- _ \... ..,-, ,n. . ,: 1
10:00 235 159 ~79 7 2~d~.6 ~ ~i 5.' U G rl,~ ,~ R__ A "

_, .. :J j)''J.~ j.- 0,1 v.tll ~~b' p;'1

AGCS2M003283



S300699

FLS Automation

Plant Report 23

3 ADr 1997

SPARE

~Ier 4.2a 8 IS.59,58 Ash Grove Cement Wes

16 Mar 97 - 27 Mar 97

FLOW ~RH HAT. GAS CALClN""""" " " .. " "
FLD~ RATE KILH PF. FEED , ", , .
FLOW RATE CALC. PF .FEED , ,
TIRE WEIGH SCALE L~/HP. , , ..

FLDU SUMMATION FEEDERS. , ...
RA~ MERL TO KILN fEED
BAGHOUSE INLET TEMP,

.'., .. .. " .. ,FLOW RRTE NAI'L GRS KILN

342030. Til OqI}FL~

KIUHEEO
q65075.FI[ 46~140.FII 431370.111

465210.Fll 75i2i0.FII

degF t/h t/h t/h t!h CFM eFM

0:00 237 65 In 8 5160.8 1.01 9.5 0 101 3/ZIP
I: 0(' 2)1 '. =:4 178.11 :W6.1 1.01 9.5 0 102

IhlO 236 ;60 180 z }267.8 ' ·"Ii 10.0 0 101J." •

5:00 p' I ~ i 180.9 3138.8 : .0 l 10.0 0 I .. j_}O

4:00 (~1 162 181.6 3208.8 1. I) I 10.1 U I (Ii

5:00 238 iS9 179,4 3276.7 1.01 HI.} 0 102
6:00 239 16 ) 180.0 HI4.? 1.01 !0.1 0 102
7:00 327 156 185.4 3Ub.7 ; ,0 I 9,9 0 102
8:00 466 159 -0,( 3276.7 I. 0I 9.9 0 101
9:00 444 155 -0,2 2959.7 1.; i 10. ) 0 101

10:00 4~9 155 -0.1 3219.8 1.12 10.2 0 101
:l: 00 452 i56 -0.2 2457.6 I. j 2 10.4 0 10)
12:00 445 156 -D.2 0.0 3.04 10.5 0 100
13:00 2% 150 i?9.8 3276.7 I J- 10.5 0 100•• l. L

14: 00 237 153 195.7 32 30 . .s \.2L 10.5 101 }- -tv' lol A ) ~ .Ii 4 l M23, ~f1~
i 5: 00 Z3l 156 J?7,0 3276 ? 1. Z2 1O," Je?
16:!i1! 230 156 if.:,2 U.'l j. :,3 J0.4 iOZ
j;:: 00 226 152 1G(; . : 3094,8 Ut 10 4 101 I

18:0l' 213 ]'-) J9;· , 2853.7 1.2 i JO.4 l02.'<

: {: Oli 224 :60 196. J 31~' 3.8 1.01 1~. 3 [0 ~

:'.1; .,(' 225 206.0 l? 65, I i .0 1 J" '. iu2..' " • J

~ 1~ :: ~: L) :: ~ ) :. 196 ~ E; ." "j • .7 ! ~ ! 'I,p, ~ IJ ~

L' .J ~)8 : 6 ~ 18U 32 7~. :: 17 I,L
:~.: 0(1 259 1:,' I" : 20':,,) \:- ~.. : 10~_do. :

0: ~ [, '1-::'" :1 11 ~ .0 0 I' 9. :,. 1(,',;./.t. JL

---------~------------._--------------~---------------------------------_._------ .. ---------------_. __ .-----~---._- .. , ... -
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ILS HlJtomation .Jer <l,fa g ~~~ ~roue Cement ~es

Plant Report 25 U Mar 97 - Liar 97

flJli RfiH NAI ,G~5 CRLUN
fLOW RHiE ~iL~ Pf, ~[l0.,

['lOI' ,HIE [HLC, ;'i, ~t.~[)" " , "'" ""."

; ! r;/: '"~. GH SLflLE l.D! HR. " .

.. , LIN ~Alt J'~ l GIlS K!LN

flUw ~l!I'1i'ltJJW!i F~U)Eb .....
RH~ i'iEAL ~li K1Uj fEEG
:,HGH1JSE IHL£; mw

'4i0~O.Tli Orr0;fL~

I\lL~~'flE'J

'16314\1.;1 i

,; ~ ! 1I Ij . FII

degF tin WI Wi

fv1loIA) ~ 115

Mt3J~it5

MIOII1,)~ ~ b

M2.)j~~k,

t" I Q I A) R..w..- ~ 7
1'12.1, ~~l

3/1,.7lOt

lGi

! :J~}-
o 90. - ,--

9,4

o :

~ ;:}) -
i.jl 10.3 I} 90
~-. _.

I; 0 j I~

0. 0 j
~"

~! :) ) "~

I) v 1 ~~

i). I.) 3 4

[Lj5~ ,j . :J:'

O. 0 i " .

,,,

~! '" I..- '

9.1'
10,0

2730,,: i.1l 9,9

.!.J I , ll,

1.1, (I

li,~

Zl83 5~

0, (;

2725.; ! .QI :0 3
W6.i 1.(1. lV.!f

267u,/ l.11 9,6
2369.6 1.!1 9.;

_U]6.. 7_1.. 0'_ J ._,)_
UP;.! 1,01 S I

162 i~5,6

!oj Ii0.:'
.60 ~ ~ ~

.,
1" j ;3.1.:;--'oj

t59 18i!
i ,(' I~li 1
r I Ii 1.3),

15i -U,L

152 -n ..\
I;'S - J, I.
160 -(j,[. - '--
b7 -li.2

153 -0,2
155 - ~ . Z

153 -Cr. ". -' -_.
151 -0.3

j C 0:)

~, : ()(I l :',/
6=UL: 236
7:0"1 460

J : (:i,

!: OD

8:00 507
9:00 47',1

.--lQ:QO _ . Y'i.1
11: 00 4, B

Ie: !~\ (t ';; 12 1~,,5 -0, 2
161 -1,1 .

. )62 -~ !.
- -

j : tl'..l " 1 L.. "

J )1) ~

.1 : ':.' l,ll.1

.: 2: Io! • J j - U

: I 2~

~ : ;: U .! -
"

12:00 ;03
!;:~0 'lBB

--.J..:.: go _ \496_
]:,:OU 'In
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15~

FLS AlJto;lldtion -' Apr 1991 Ver 4.2a 8 Ash Grove Cement We,

Plant Report 23 5f'HRE Dewand Report lB Mar 97 - 29 Mar 97

FLaw RAiE HAT.GRS CALCI" , ,
i ~ RATE r,lLN PF. fEEO" """", ." .. ".",,,.
FLOW RRTE CALC. PF.FEED"" " ........ "" ....
TIRE WEIGH SCALE LBiHR..... .

.... , ... FLO~ RRli Hal'L GAS ~JlN

FLOW SUMMATION FEEDERS .... ,
RA~ MEAL TO KILN FEED
~HGHOUSE INLET TEMP.

}42030.TII u5TOTFUi
KIUH EED

1l650i5.FII 46.l140.FIl ~.l1;7J I:~

463210.FII 751210.FII

H:/1 degF t/h un tin t/h £FM eFn

3/Z6

C'. )

92
92
92

'? j

1
II

91

o
o

i
(I

e
(I

(I

;)

!i.0
0.0
u,O

: ....,

8.4
il.4
12.8
1i .7
11 ,5
n.1
11.1
11.4
11,5
11 .6
11.4
ii .1;

I' ,II

1J . \!

10.
I:J. ,)

11 0

1i. !

2. ,'4
2.75

~ 1.1 11 . :

! .,7 6

2, i l
2.to
2.26
1..67
2,El
2.8}
j,75
2.74
2 75

2 74

L. 7r,
L.711
L.79

iJ .)

I, ~ , ~.

IU
0.0
G.e
lJ C

.0
0.0
o 0

I. j

O. i;

0.0
~.O

(I , (I

0,0
0.0
0.0
0. I)

J.1i
l) 0
O.U
o a
0.0

i 0 ~ ~ 9t. . <.,

1bi 19·3.2

o -0.3
Q -0,5

72 -0.)
&t -(I.)

10& 183.0
121 lS'2. 9
164 173.4
164 193.9
164 198.3
162 198.8
156 2ll I. 6
1~2 203.2
152 2U:. 6

155 !:U
155 I? i ,9
i57 ~OL.9

161 200.5
16<1 j 'is. 5
16~, 198.0

159 13;.?

161) :-':'1

l &../

219
327
)99
366
220

235

2)3
236
237
237
237
257
239
237

""::
1.. ;

0:00
I: 00
2:00
.J: 00
~:OO

5:00
6:00
1:00
B:OO
9:00

lO:OO
II: OU
12: 00
13: 00
14:00
i5: 00
16:\)0
17:1)0
[6 :00

20:00
21: ()u

~2:uO

~.o: (
0: 1)0

_._-----------------------------_._---------------------------------------------------- -._.-.--- ----- _---._.- ---- .. _-~_ .. ----
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'~~~,
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.-- .
~::'l .. ~.~

_.... -~~-.,--

...~~:!....-~

_~.;~~x-:'~ '.,

175 T ,..,~

r"'
r
!""':"'.~

166 ~:zrr

~
157 ~R

148 II
139 t~

~1Wo-.r
~

130 I~

-"~~~'~
"~v.~,,."-U' -. __ .J,J~

.,~~.. 't.

.~' .....

;0:,
__ • _~~~<......'4....~~ ...

310

...,~~"~tt':za:tm,rTOR~~~Et'tiiO\'.. m, ....".j - Hr~·,a~'itr~~9rfi"~2'4 \i-;;;:-"
189. 5 ~..~ (lSTl)iFU~ Fl.at·l ;IJiHl~T~;)H FEHIH;5 KlLtHEEO RAH t·1ErlL TO KIL« FEED

250 "I' ,'" i, . I' ,: I :, ! i I:: I I' ! i I I I ! [ : i I ~ I : :
, , . 1 . 'I I I I, I' I • I • ! I ' I

· , : : ; : ' , I ' , I I I ! I I : i i: ,:

230 : l/*~;j.,,:i.=1ir-.J...~<;J i,,\~ii i 1]~\:J;~{ 1\[\ i
210 L- ~-~lL!I'r.l'l~I-,f:-'\ -\J'-J~.'/"'L 1- JJ Ir-+-'·- ,..1-f\j--~.r'

I r 'I I' I i I \{! I ~: I' I I' ~ ! ,l I I ! I " ! ~ : i_..... ! ....,-_...J I I~' I , 1\ i ' 'I . I, 1 I
It. I I. t j I , I ~ \.: . I : I I j Ii; •

· , , ' :.,'. , I I : I ' i I. " , , I i . I " , I ,1 SO .' I.. up " ",.." , , ,- I
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Memorandum

To: File

CC:

From: Hans E. Steuch trf
Date: May 22, 1997

Re: Baghouse inlet temperature

The baghouse inlet thennocouple is used to indicate baghouse inlet temperature both when the roller
mill is in operation and when it is down. Plant records indicate that on March 21, 1997 this
t:!:l~!)TIocouple was calibrated against an ASTM traceable mercury-ill-glass thennometer. The

ennocouple read 58 deg. F, the thennometer 56 deg. F.

'~ • i • _:1 '~:'( -,"~ , -, • ~_~~(

- -

1
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APPENDIXD

Example Calculations & Field Data Sheets
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\\=.0
EXAMPLE CALCULATION SHEET

EPA METHODS 1, 2, 3A, AND 4
FOR METHOD _.:::..:'23"---__

LOCATION: ~""TTLf", W4
J

DATE: 1/2r> /9 7'-

RU N #:__2=-----__ LAB #: 1'1 S-.2 SITE LOCATION: ~6A1T K:tL JJ f1A7A1 .fT.QCI<"

Dry Gas Volume - Equation 5-1

Vm.ld =17.647°Rf'Hg(constant)"volume sampled"Yfaclor"(PR+ ~H/13.6)/(460+ Tm)

=17.64rRf'Hg* /20, t?2 'I few d, '196 *( 30,()~ "Hg + (I. .575""H20/13.6))/(460 + 67.6 OF)

= //f/., ZOI dscf

dscm = /Je ,"?(J! dscf/35.31 fe/m3 = ').Jre; . dscm

Moisture - Equation 5-2 and 5~3

VWstd = 0.04715 ft3/g * ?C f, 1- grams of H20 collected in impingers = I;;, J fI scf

Bws = Lil. Jf scf)/( /7, "If scf + IIi, ~I dscf) = O,ll fl. Bws

% Moisture = Bws * 100 = 12, ?z %

Molecular weight - Equation 3-2

Md = 0.440*(/~,1 %COz)+0.320*( I{), Y %Oz)+0.280*(100%- I~I %COz- 1t'J, Lf %Oz(%CO+%N2))

= ]1. ?! gIg-mole (d ry)

Ms =Md * (1-Bws) + 18.0 * Bws = JI,1/ gIg-mole * (1 - 0, lZi2 ) + 18.0 gIg-mole" OJ/~?<

= 29,0'1 gIg-mole (wet)

Fo = (20.9 - __--I)%0zl %COz = N,(J

Stack gas velocity and volumetric flow rate - Equation 2-9 and 2-10

= 85.49" 0, Ii .. ...J 0,1'-1,/ .. 68'/. '? OR Ie 27.61 gIg-mole" 10, vI "Hg) I = 2'), g ftIsec (std)
(22f.8 OF + 460)oR ~£..L.PB+ 't?>[uP,/13.6)

= 60 * (1 - O,/2fS?) * ZI, g ftIsec * /1Z,:;' if * (528°R!6';'t' OR) .. (10,01 "Hg I 29.92"Hg)
(/5"( SdIJ12J2)2*1l

= /Z?~(f'S dscf/min (dry standard cubic feet per minute)

acfm = z·r,f' ftIsec * tSzJl ftz .. 60 sec/min = If,gs-r- acfm (actual cubic feet per minute)

All of the above numbered equations are from the 40 CFR 60 and assume English units.
[ctlI1lc:lw\'lword\byl\and$\m5~.docl
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EXAMPLE CALCULATION SHEET (continued)
EPA METHODS 1, 2, 3A, and 4

Meter Box Calibration Error

0.0319*Tm*tiHav9*29
tiH@*(Pb+tiHavg/13.6)*Md

1,f'.?i,Omin

Yqa = l~o,Ol"l def *

0.0319 * ( /7,6' of + 460 0 R) * L 57s' tiH avg * 29 gIg-mole
I, 'lIt? tiH@ * ( 10J 05- "Hg+ I, r-1fL tiHavg/13.6) * JJ,?I gIg-mole

= I), Jt'~

% Error = ( t717?'£ Yqa- 0,776 Y)I 12) '1f?~ Yqa * 100% = 0, '1 %
Percent error must be less than 5%

~kinetic variation - Equation 5-8

:: [Ps"Hg· Vsft/sec * minutes * Antf *(1 -Bws)]

0.0945 * IIR, 201 dsef * 6F1.! ° R
= [10,0/ "Hg * 2],8 fUsee * ;Ko,omin * ~,oOOjl.ft2 *(1 -et/26'2 )]

~Nd;"'1212)2·71

= 'It' %

All of the above numbered equations are from the 40 CFR 60 and assume English units.
Icb'llc:lwinwonflbyflancls\m~.docl
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AIR QUALITY. LLC

EXAMPLE CALCULATION SHEET
DIOXINS (PCDDs) and FURANS (PCDFs)

LOCATION: ~A~~ I WA-St+IN~O,J DATE: ~1711"7

RUN #:__s;"" LAB #:__\4'!?_~_--:...-_ SITE LOCATION: tJ\A1N ~p.r( \qw ~~

EXAMPLE COMPOUN D:

Emission Results

ng/dscm:= __8--,---' pg * 2,~z.. dscm *
1 ng

1000 pg

:= _----=.0...:...._o_~_~.!.....-_ ng/dscm

ng/dscm @
(20.9 - 1,0

a * --'--------''---
% O2 := _O_,_OZ!_.~1_ ng/dscm (20.9 - 1.~

:= _0_,_0_3_\_ ng/dscm@

~ 1mg 1m3

mg/hr:= __0_,_0_2'1 dscm * 1000 ng * 35.31 ft3

:: 7_,rJ_' mg/hr

loq3\cl""·\templalolbyhandsldf2 doc)

dscf

min *
60 min

1 hr
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EXAMPLE CALCULATION SHEET
EPA METHODS 1, 2, 3A, AND 4

FOR METHOD lot ,,(J

DATE: ]/zsft~

RUN #:__2 _ LAB #: /~$-f?

LOCATION: ~47TL-€! WI!
)

SITE LOCATION: C~""~NT KzLI./ )1191"1'/ S"TACk

Dry Gas Volume - Equation 5-1

Vm.td =17.647°R/'Hg(COIlSlanl}*volume sampled*Yfactor*(PR+ .l1H/13.6)/(460+Tm)

=17.647°Rf'Hg* 8'2. ?'"If fe* (), '11(; *( lo,a 5" "Hg + (/, S'S''i"H20!13.6))!(460 + ?-2.Q OF)

= gO, 7;;i dscf

dscm = Ro.T5>-l dscf!35.31 ft3!m3 = z. '2 ¥'r ' dscm

Moisture - Equation 5-2 and 5-3

VWstd = 0.04715 ft3!g * Z~r-J 6 grams of H20 collected in impingers = /(7, 6S"scf

Bws = ( /2, 0 $- scf)!( 12, () 5" scf + 8'0, -r~1 dsef) = f2. / Z tj r Bws

% Moisture::: Bws * 100 = 12,7' '1 %

Molecular weight - Equation 3-2

Md = 0.440*(1(, / %C02)+0.320*( la...? %02)+0.280*(100%- Ie, I %C02- )~J:I %02(%CO+%N2))

= ]I. :1/ gIg-mole (dry)

Ms :;: Md * (1-Bws) + 18.0 * Bws = J/. 71 gIg-mole * (1 - OdZ<'f? ) + 18.0 gIg-mole * t1d21f

:;: 21,5"R' gIg-mole (wet)

F0 = (20.9 .. __-1)%0/ %C02 = AI.<)

Stack gas velocity and volumetric flow rate - Equation 2-9 and 2-10

V. =85.49 * cp* "" .l1P * TsOR I (Ms gIg-mole * Ps"Hg)'

= 85.49 * t/)t'! *...j OdS''f * b,f'.s-.S'°R/(.2~,~i' gIg-mole * 1(hO/ "Hg)'= 27':"7 ftIsec (std)
(2l~'~F + 460)oR (Ja oS' Pa+ -o.'ff PJ13.6)

= 60 * (1 - rfJ/2.71) * ztl.r fUsee * In, "1 ff * (528°Rl6e~-.>oR) * (so, 0) "Hg I 29.92"Hg)
( / $6' SdiJ1212)2·n

:;: / J ZiL
/ 2 S- dscf/min (dry standard cubic feet per minute)

acfm = 2 £f,:; fUsee * 112. jZ ft2 * 60 sec/min = 1'lt;96'O acfm (actual cubic feet per minute)

All of the above numbered equations are from the 40 CFR 60 and assume English units.
IctltlIc:\wnwO\"d\bytland.\m5lr."w6.doc)
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EXAMPLE CALCULATION SHEET (continued)
EPA METHODS 1, 2, 3A, and 4

Meter Box Calibration Error

Jl 0.0319·Tm·~Havg·29

Yqa = Vm* ~H@*(Pb+~Havgl13.6)·Md

/20,0 min

Yqa = f.l. 1£r dcf *

0.0319 • ( r? '} of + 4600 R) * /1 cfs-S; ~Havg * 29 gIg-mole

Z,UbO i1H@ * ( Jr:>, oS: "Hg+ I, g-S-'1 ~Hav/13.6) * J'/. 5'1 gIg-mole

% Error = (oJ fr'l Yqa- v; 916 Y)I 0, rr7' Yqa * 100% = _....!..../-=-/-=9__%
Percent error must be less than 5%

Lsokinetic variation - Equation 5-8

0.0945 * fil, IS';. dscf * 6 is-SO R

= [10,01 "Hg * '2'1, '+ ft/sec * /20.0 min· fe *(1 -aI2"? )]
L-NdlJ12n)2'1l

= it %

All of the above numbered equations are from the 40 CFR 60 and assume English units.
Icbhlc:lwltM'ordIbyhancts\m5ww6.doc]
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A I R QUALITY, LLC

AmTest-Air QUBlity, He
305455 E. 84th 5r., #5
Preston, WA 98050
Office: 1206J 222-7746
FAX 1206J 222-7849
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CIRCULAR STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS

Stack I. D. (distance X - distance Y) ISb ~

Sampling Location ~ ~N MA-t....l t~1(.

Schematic of Sampling
Location

Y :.c.,~

.H!X.
· .· .· .

1"

,.
tbSr

Location

Client

Inside of far wall to outside -------
of port (distance, X)

Inside of near wall to outside
of port (distance, Y)

STACK, CONTROL DEVICE AND PROCESS

FLOW DIAGRAM

1 <4;.4"- 't5'b" ~.gc.

2 Ik.(, 22.:1f>

3 7J1' 4b.If>
4

5

6

7

B

9

10

11

12

CROSS SECTION

rJ

.JW

Stack Height (estimated) =
Port Diameter (II I.D.) = _

Distance A 7 ]... 1}IMl!::"r$ downstream
Distance B = 7 £ 'DlA~~ upstream
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I~l

Start Time 010 hours
Stop Time -:UJ~(,;-:~~~--hours

Barometric Press. 30 .. 0 ?< "Hg

Static Press. - (>. ~ "H~O

Production Rate

Net

Wt.

Initial

Wt.

Final

Wt.

Stack Schematic Completed

Sample Train Into Completed --
Pitot # Side--
Thermocouple # ------
Meter Box ID

Pressure Meas. DevIce

Mag. I Man. I S.A. I.D.
----:--

Filter # Imp. Set

TRAVERSE SAMPLING DATA SHEET

Initial Final

~1?~11- I

Cyclonic Flow Check
--~---(Attach sheet it applicable)

SAMPLING PARAMETERS

% Moisture !'"},.-
Imp grams grams grams Meter Temp. It..t< (""
#1 vfJ.e, - 33~.o >=l'"2\.1 Stack Temp. ?::?:"O
#2 4"\1.0 -L{41·D >= 0.0 6H@ t· 1-tO

#3 351.3 - 35~· &> >= 7..,J y (:;). tl'G:»
t

#4 • = Cp _ p ....
#6 • '= Nozzle Diameter /?rCl- inch

(§j)1 H20 I~ SG 7m.c) -](&,{.5 =1W A f Dl D2 D3

TC Temp.lOU"'-- Total Volume '=~ K Factor ---------Therm Temp. 35 \, I"

Sample Site
~--~-------

Lab Number 1'-/51
Client /Jaw §U.........
Location &iTtr-r7lAr e.->J4--

I

Stack Diameter ./I.e"- 'if , )"CI ,I

Date 8- ~"t"
Operators ,;['IttP - ~
Run # I Method MQ3

EQUiPMENT CHECKS

Thennometer ID

Leak Rate cfm

Leak Test Vacuum

Pitots, Leak Check

Gas Sampling System

Integrated Bag

Probe Wash

Alt. TC Cal.

Stack
Temp. O2 r-.

'-"""".",..,
Deg.F %

2- 3c ,." II: :'/

J.1/f. 10, ( Ii': C)

Imp.
Exit

Temp.
Deg.F

lJl

Dry Gas Pitot Orifice Setting Gas Meter Pump Filter
Meter Reading iiH Temp Vac. Box

Reading ~~A~.<iP .l -H:Q. ~ Deg. F Gauge Temp.
cu. ft. Ji:"H20" IJRJ~al ~al In Out -Hg Deg. F

Elapsed
TIme
min

l..

z..

Sample
Point

K I

WJ

IBiv I

; (JiiP IVQ) 2
111\lonno\TIlAVEFISE.XLS

"'~('V /
Tm AGCS2M003299



S300715

Lab Number 1'157-
TRAVERSE SAMPLING OATA SHEET

Client As.,rE.!lC.4~ Stack Schematic Completed Start Time LlI* hours

Location S~ (...JiIr - lJ..::l'+ Sample Train Info Completed Stop Time -J~tF' hours

Sample Site Pitot # Side Barometric Press. ~#O?' "Hg

M"'"'~ '>"fq.-c....4~ Thermocouple # Static Press. - .. 6'"'b "H 2O

Stack Diameter J.~,. ¢ I'LCo" Meter Box ID Production Rate

Date -:7 ... =;= '7"".-At ,... Pressure Meas. Device

Operators J'A:'<'-. Mag. I Man. I S.R. I.D. Cyclonic Flow Check

Run II iA Method H~3 Filter # Imp. Set B-3 (Attach sheet if applicable)

EQUIPMENT CHECKS Final Initial Net SAMPLING PARAMETERS

Wt. Wt. Wt. % Moisture

Initial Final Imp grams grams grams Meter Temp.

Leak Rate cfm =E #1 --...1itU - 31 S.L{ = Stack Temp.

Leak Test Vacuum #2 4 <J1.3 · jlcD. 5 = 6H@ ~6
Pitots, Leak Check #3 330'~ · 3~1. ~ = y

~Gas Sampling System #4
,

Cp- =
Integrated Bag #5 · = Nozzle Diameter .lz~'\p inch

Probe Wash Ace I H20 I Other SG ]Cf1.c.. - "'1-(Pl. T = D1 02 D3

Alt. TC Cal. TC Temp. Total Volume = %8;r/ K Factor

Thermometer 10 Therm Temo.
Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.

Elapsf:d Meter Reading 6H Temp Vac. Box Exit Stack
Sample Time Reading 6P RH20 Deg. F Gauge Temp. Temp. Temp. O2

c~
Point min cu. ft. V RH 20 Ideal Actual In Out RHg Oeg. F Deg. F Deg. F %

~I .e Iq, 3 L.\"/ .lr ~vr Lu (..c. I~~ ~ ~ ~ 't-zA.- /d, , !R;?J
1- I';; ?:r~'-J t,y 1.~7/. ~.r+ ,,& fey' 5 I~ (tp I~- IJ o.-z.... f:.~
~ k f?.. ,,1- "/:r -~ .f:1- I" Y 19-=1-- ~l~ ?Xi. 1;0 ~o /o.-?- I J'"..3

~ I 4-( t793.. P'1-o . " /~ u .)..J ,.y (,.1' ~ ~-1'" ~I 11."Uf O..-? .Oil. '2-

'l.. l,.-b IIW-"'" L0 f-:J- I~~ # £,~ {P"l -=r ~ ","0 'l.~ lo_~ lId
'30 ~ /3 ... ~')'b .. If' I},y "f.At: ,f 1-- (.g' -:; ~ 1(_ ")...-- ~7/ /4.V Ir.... i'

~ I 'ju »-jW do tIc br 'Co ~ - 1/)r 7, ~..- Ie. -z... I rc: Ii', JA:;t e; '1---2-0
z, JO'f'" ttl. "A"'V ,~ .(. ('" /..,-<, 1.1'" ~~ ,:r 'J.,\'U L,.'l, 'UC !I \) ~ "l-- /1; v.-
"!t I~ v,. /0 ~.~ • 't r, V 7 ,l,r/~ r;/ ,fl.et ~ ~I" IJo...r /+r CfI. :·If·f1....

~ } ,~( 3,.$5'~ • I L- ~~ .Si l;l 1P1? 5 ~L~ t--s /()~ ItJ~ /1"; v
1,.. 1:)1:> ~;>""6 .(~ _c.~ .(.< (.8 ~r (, ~ ~? ')-(1,; 10,-8 18'. ()
J d.·J 14. Jn .~lL- k~ I·Lac.. ~r ~~ '1" ~--<>

f., .t;#
"Tl~ Il~ C 1"1.-....-0

I<ND J f7.-> 1/6 ~~ ·(,:1-9

,.
"

,
.

•J

.9-Q.o:}.if
(JliPtyg) 2

\'5'15./ ~l,(pJ tll.Bv" IDA ..... 15.1/
I liH ovg Tm Ts O2 % CO"J.%

:',f'j,1 H ~t;'I'" f.' "F.n.~r:' '(L6 , AGCS2M003300



S300716

.<

TRAVERSE SAMPLING DATA SHEET
lab Number

,
Client fl'b GCil./e Stack Schematic Completed v Start Time IWl hours
Location St..~Ic. wA Sample Train Info Completed V' Stop Time 1<'13 hours
Sample Site (V\t.,J ~b-"If Pitot # Ps- \.( Side ~ Barometric Press. 2~, (lu "Hg

Thermocouple # l"(K Static Press. ~O,§'() "H 2O

Stack Diameter I 5"<, " Meter Box ID J 11-" OClrtl, .. Production Rate

Date 1 '2,(,-5) Pressure Meas. Device

Operators PfL ~I Man. I S.R. I.D.(j,~ Gr'T'Ll Cyclonic Flow Check

Run # LJ Method 0-23 Filter # Imp. Set 1>.Z (Attach sheet if applicable)

EOUIPMENT CHECKS Final Initial Net SAMPLING PARAMETERS

Wt. Wt. Wt. % Moisture Il-
Initial Final Imp grams grams grams Meter Temp. (to

Leak Rate cfm cJ./I0 1 o-o~i #1 ~3(i.1 - 140.3 = '2C(, ,() Stack Temp. 2 (()
Leak Test Vacuum 1{"1 1('" #2~ - Ll~2.0 = -1.0 I1H@

1 .J I"
Pitots, Leak Check V V'" #3 ) 6.0., - ~~f.1. = l.? y ,'1) "
Gas Sampling System V #4 - = Cp 1j3~1

Integrated Bag #5 - c: Nozzle Diameter .>~(. Inch
Probe Wash Ace/H20~ SG J?I'~ .LI - 'b>.~ = l(..~ 01 02 03

Alt. TC Cal. TC Temp. Total Volume = 52 L1 ,/ K Factor

Thermometer ID Therm Temo.
Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.

Elapsed Meter Reading I1H . Temp Vac. Box Exit Stack
Sample TIme Reading .6.P "H2O 'Oeg. F Gauge Temp. Temp. Temp. O2 «){

PoInt min cu. ft. "H2O Ideal Actual In Out "Hg Oeg. F Deg. F Oeg. F % (j,

rJJ.1 0 \ \1.. e,~ 'l. ,11 \." "\ IL~ 1, S-, '" (n '1 "I \"\ 1\..1 ~.l \'1.l.I
11 \( n'-\. It\.> , U. l.,( 1.1( Coo c:;e., ~ )u, C)l )I.o/l t; \..\ ltJ )
\ (,0 \7. <' ,2. {"u .n "4~ l.~\ {,\ (,0 (A '2.\(\ ('~ 71.\1 '1,(' '20 I

. ~'J J ~~ I~C I'J);: . [~ ?/lCl 2.-0(1 {,t '. r~b l. ? ~ 1..- C1 7l,(. ~ Sl . 1'\0'
"l.. (~V \ ~b .u~, 1'1 \. fl.~ I. %Il lo£) ~-Sl. t. ') ~ ~ -y~-

'21~ .C1.0 ').0.0

I 1( t {;1, (~r.() I ( I '.13 1.'1'\ CD "''6 L ') Y L 'i~ ( ~O I1.CJ 'Z().o
I~': 1. SO \lL;', 10] d (, \ ,,')~ \.1" ('''I <)S ~ f2\.1 ~ -q-., "l3b e,,~ I~'(.- \0:;- \~H... u I ~ , \ " t. {,S .1 1..'1 ~ \\ .(,., 1.~\ ~~ 1.11, 14 ~ 10..31..

\ \1.\ V,I "J7u I"L \:\L I.:~~'
~. 4\ ~ 1/;0 \1.~ l1.J 'LQ l~.q

~~ t nr 1 ",I.. Do '\ \1 \ ';1 l.Sl ~~ t:::7 ~ '1(1 47 /17 Ci to 1£1,"
1 \\'o 9\1•.,\,) \'\ \'\.j l I.LI ~ ~I -;-", ~ "U-l.-S ~1 ']14 ~.Sl 1l),G

\ 1 C, (. ')11 (10 ,l' \.'l~ '.1." ~l C;") ~ ~L<'o 4~ 1) l 10. \ \'J.<~>

1'go ilK. 'I. a.!

-

1;;).1. 5~d-
~~ '.v-to Stlf lJ.2 .~ Cl.,v' ,11.8)

I .6.P.vgi 2 I1H g Tj If O2 % COJ. '(.
riM. rlV'm&\TRAVERSE....X.L6 ._.~ ~ ,. ........ ~ "rJ" -. ~ ..c ._,. -. -_..~.~ ... _., ..-,- -.__._,' '.,,~ '._~ .. '_r- •.-. _.._..._

AGCS2M003301



S300717

TRAVERSE SAMPLING OATA SHEET

Sample Site----------
IJ1./hN $z~

llo

o 1ut? hours

I b II hours

'"3 d~ vO "Hg

- 0 .~< -H 20

. }\1- inch

D3D2

Start Time

Stop Time

Barometric Press.

Static Press.

Cyclonic Flow Check

(Attach sheet if applicable)

Production Rate
.J. 'A."l .-----
~ r~ OA':-

D1

K Factor ---------

SAMPLING PARAMETERS

% Moisture ~

Meter Temp. ~~

Stack. Temp. "1 ~£)

6H@ I~ ",
y ~.1'&
Cp • Yt
Nozzle Diameter

Net

Wt.

grams

Initial

Wt.

grams

Final

Wt.

grams

~~<'..r . 91$.1. =__

Total Volume = z.tb , t> j

Imp

Stack Schematic Completed

Sample Train Info Completed --
Pitot # Side

--
Thermocouple # ------
Meter Box ID C2&.~ ilLl
Pressure Meas. Device

~f Man. f S.R. I.D. ......-__

Filter # Imp. Set &.L.

Initial Final

.A-r()~roO"

/ ':. \ 0
V ../
v'

Ace I H20 f Other

TC Temp.

Therm Temp.

Lab Number ,"51
Client _.....:....;'----=-......k:"L..:....;;;..;'--- _

location
-~..::~..;......;;..-~----

Stack. Diameter I.>'t. I'" ¢'
Date J-~--J-r

Operators ~
Run # r-M-e";::th'-o-d-"'"":"'"'"""-2-1---

EQUIPMENT CHECKS

Alt. TC Cal.

Thermometer ID

Leak Rate cfm

Leak Test Vacuum

Pitots, Leak. Check.

Gas Sampling System

Integrated Bag

Probe Wash

Stack.
Temp. 02 C-O)...-
Deg. F %

~ c...:1 fJ-~ ).-3. c;
3~ ~'f ~J~ \t

Imp.
Exit

Temp.
Deg. F

Filter
Box

Temp.
Deg.F

5

Pump
Vac.

Gauge
-Hg

Dry Gas Pitot Orifice Setting Gas Meter
Meter Reading AH Temp

Reading AP -H20 Deg. F
cu. ft. -HiO Ideal Actual In Out

~ )-f"A--.,,,V" 'v CV -~L ~~'V.." ~:z...

41t 2' J I D 13 ~ (f- . 4-i 1_~ 7"q..- ~

1/S1:J 4:l)-1·:vr II ' 10 I.f b ~ \-16

Elapsed
TIme
min

A

I

I

Q

Sample
PoInt

i
Idtv1

I~?

.~

lOD 8'-\S./( )JAP.VQ 2

tllllonna\"TRAlfERSE.XLS

56.:> v'

Tm AGCS2M003302



S300718

TRAVERSE SAMPLING DATA SHEET
\II

Cyclonic Flow Check

(Attach sheet if applicablel

SAMPLING PARAMETERS

% Moisture--------Meter Temp.---------Stack Temp.
-:--=-~------6H@ r-c, ~

y C>~1~

Cp • b4-
Nozzle Diameter •~~1- inch

D1 D2 D3

K Factor

Start Time II9fL~_-hours
Stop Time,,~ hours

Barometric Press. ~

Static Press. '-.. b \
pr~duction Rate ~_

~AvJ r\N\.\ ~~

Net

Wt.
grams

=]~.o

1.1<0. CO /

Initial

Wt.
Final

Wt.

2iir,,1 . ~1p.,')
Total Volume =

Stack Schematic Completed

Sample Train Info Completed --
Pitot # Side--
Thermocouple # ------
Meter Box ID

Pressure Meas. Device

Mag. I Man. I S.R. I.D. _

Filter # Imp. Set () . .3

Initial Final/

/.. ...~ ,cJ.S)'
1":/ ,..;
.,/ 1I

Ace I H20 I Other

TC Temp.

Therm Temp.

lab Number It/'65
Client ~".-1h,uve-

Location c:;;:8r>t-rz: Uc •~,
Sample Site-----------

Mfh,J ~'"'
Stack Diameter Irk "'"' 9f
Date "?" 'V~-1~
Operators '1Jl'j'b....-
Run # .1t. Method 1"\-1..1

EQUIPMENT CHECKS

leak Rate cfm

leak Test Vacuum

Pitots, leak Check

Gas Sampling System

Integrated Bag

Probe Wash

Alt. TC Cal.

Thermometer ID

Sample
Point

Elapsed
Time
min

Dry Gas Pitot Orifice Setting Gas Meter Pump Filter
Meter Reading 6H Temp Vac. Box

Reading 6P -H20 Oeg. F Gauge Temp.
cu. ft. -H20 Ideal Actual In Out -Hg Oeg. F

Imp.
Fi<it

Temp.
Oeg.F

Stack
Temp. O2 t"~

Oeg. F % - 1-

,) \ ., • L..-~.I.1J-t 1/1 cS (, C) . -r U t
90 '1 rtI-. 0 10

(

)

(

I

1,011 ,/
6H...g

'5~,~ .I
Tm

mj)/ 1,0'" 1-~.41
Ts O2 % CDL oj.AGCS2M003303



S300719

Lab Number Iqs<..t
TRAVERSE SAMPLING DATA SHEET

ll2.

Client ~-rov.::.-

Location 6;;;-l%C=-- A!J~
Sample Site~4'J ~e/

Stack Diameter /5"'6. (D I, .

Date 03 - 2t:f-<i"7
Operators /Vu
Run 1/ .I'-? 'Method t1~3

EQUIPMENT CHECKS

~ 1(·7 -19'"/.3 =---r

Total Volume = 1.1!.1 /

SAMPLING PARAMETERS

% Moisture ~$ lu
Meter Temp.--------
Stack Temp.

~-=--------
~H@ It fI
y C.J7c"
Cp tJ l.{
Nozzle Diameter ,3?? inch

D1 D2 D3

K Factor /Q ' 00 z.

Start Time III,'.5£ hours

Stop Time I &b(p hours

Barometric Press. :V' 00 "Hg

Static Press. - ,u "H20

Production Rate ......x<:, ~C ...-r""

dw. -#AtJ $I~ OFF
Cyclonic Flow Check -----
(Attach sheet if applicable)

Net

Wt.

grams

Initial

Wt.

Final

Wt.

Stack Schematic Completed

Sample Train Info Completed

Pitot 1/ P 5' g: Side

Thermocouple # ux-.
Meter Box ID ----..l:Jrl.....::.LI.lo.:h......-.. _

Pressure Meas. Device

Mag. I Man. I S.R. I.D.

Filter 1/ Imp. Set -e;=--Lj""--

Initial Final

1=
c2z/~Oz..-.,

Ace I H20 I Other

TC Temp.

Therm Temp.

Alt. TC Cal.

Leak Rate cfm

Leak Test Vacuum

Pitots. Leak Check

Gas Sampling System

Integrated Bag

Probe Wash

Thermometer ID
Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.

Elapsed Meter Reading ~H Temp Va.,? Box Exit Stack
Sample TIme Reading ~P RH 20 Deg. F Gauge Temp. Temp. Temp. O2 {1C)L-.

Point min cu. ft. RH20 Ideal Actual In Out RHg Deg. F Deg. F Deg. F % ~

IloIfOfTNITRAVERSE.XL5

\.0151
~Hovg

{p'2.0 ./
Tm AGCS2M003304



S300720

lab Number n'elJ Bla.,JL
TRAVERSE SAMPLING DATA SHEET

II ~

TsTm
Ilolform,1TRAVERSE.XLS

Client /15~ 6!llJU?::r Stack Schematic Completed Start Time
hours

locationV o -r1D(), ~ Sample Train Info Completed Stop Time hours
Sample Sitefl1.A..u"" ~L .I Ul Pitot # Side Barometric Press.O'~"""""'~ "Hg

Thermocouple # Static Press. "H 2O
Stack Diameter ~' l(e, " Meter Box ID Production Bate

Date J--~- 71" Pressure Meas. Device

Operators e5kV Mag. I Man. I S.B. I.D. Cyclonic Flow Check

Bun # &~ethod Mq3 Filter # Imp. Set 6-1 (Attach sheet if applicable)

EQUIPMENT CHECKS Final Initial Net SAMPLING PARAMETERS

Wt. Wt. Wt. % Moisture

Initial Final Imp grams grams grams Meter Temp.

Leak Rate cfm

~
#1 ~l~"( - 31'i?5 = Stack Temp.

Leak Test Vacuum 1\ #2 Ll4,UJI - J/4Lf.1 = 6H@ 1-- ! (
Pitots, leak Check #3 33.3·3 - 333.3 '" y D,9'~,
Gas Sampling System #4 - <= Cp I B4-
Integrated Bag #6 . = Nozzle Diameter .3,>10 Inch
Probe Wash Ace 1 H20 I Other SG 1<.A1 ·1&1· '-! = D1 \7':>'7.." D2 .7>'k. D3 . '7 ~ 'Z::,
Alt. TC Cal. TC Temp. Total Volume = K Factor

Thermometer ID Therm Temp.
Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.

Elapsed Meter Reading 6H Temp Vac. Box Exit Stack
Sample Time Reading 6P -H2O Deg. F Gauge Temp. Temp. Temp. O2
PoInt min cu. ft. -H 2O Ideal Actual In Out -Hg Deg. F Deg. F Deg. F %

I./t0 I c~;F'4Z,3
Z- /5
.3 10

kJ I k
2- ,~

) ~,-

..ns/ 'fo

~J
/o-{"

ILo .:: .
~I /3s/"

Z . IS/)

.3 /roy
{!;N? lib

2 AGCS2M003305



S300721

SAMPLE TRAIN INFORMATION

Fill out one sheet per site and per lest type.

AIR QUALITY, LLC

CLIENT:

LOCATION:

SITE:

TEST TEAM:

RUN 'IrS:

______________DATE(S)

TYPE:--------------- M~3

~__.32D"FProbefFilter Temperature: 248±25"F

Impinger Temperature: <68"F Other

____Other

THIMBLE: yes _....:.~__ no NOZZLE TYPE: __v'__quartz. ____steel

PROBE LINER: __/__.quartz. __~glass ___,steel teflon

PROBE TYPE: Y regular water-cooled

FRONT-HALF FILTER: v' yes -:--__,no SIZE (mm): __90 __110 v 125
FRONT-HALF FILTER MEDIA: _...L.,(__quartz. fiber glass fiber _~_teflon

SUPPORT: __---:steel __~grass frit / teflon GASKET: silicon ~teflon

BACK-HALF FILTER: ----'yes ~no
BACK-HALF FILTER MEDIA: __quartz. fiber -9lass fiber __telfon __tared __unlared
NOTE: Show the back-half filler location with an arrow on the table below.

NozzleIProbe Rinse

Filter

#1 ~e.r

#2 Co(1de.1\ Q ('

IF THIS INFORMATION IS NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS.

[jaa\c\excel\ssmpltm.xlsj 1127/94

AGCS2M003306



S300722

hours

hours

"Hg

"H 20

661

\15

Start Time " 1-00

Stop Time C2 'lc<O
Barometric Press, 30 , 0€
Static Press. ._« £0
Production Rate 14"-" f1 d L

Cyclonic Flow Check -----(Attach sheet jf applicable)

SAMPLING PARAMETERS

% Moisture --..,"--/L'L- _
Meter Temp_,---'o.l&rL.._0 _

Stack Temp. 2 ;"11"
.1.H@~d~D

Y i1~

Cp • rt''1
Noule Diameter ~ 3S-.J inch 1

D1 ,3.0 D2 ,~63D3 JCL
K Factor Ii-#( to 1-['"

grams

Stack Schematic Completed

Sample Train Info Completed
--

Pitot 1/ P, £. Side__

Thermocouple # _:r.L......!,~~ _
Meter Box ID --..,;.i*--LJ,/lL..J _

Pressure Meas. Device

Mag. I Man. I S.R. J.D. -=---.------,-

Filter 1/ Imp. Set R3 ~ 1
Final Initial Net

Wt. Wt. Wt.

TRAVERSE SAMPLING DATA SHEET

EQUIPMENT CHECKS

M ID/ A

Lab Number 1'151-
Client -4 5H 6 {Zoo C

Location _.5.£:Ld,-Vi~L::::...L:=r==- _
Sample Site ..i;:Mi j ' ';' " ~d(__

t1 tf. INS T rl-cK-

Initial Final Imp grams grams

Leak Rate efm (()O~ .001- #1 f(pl,] - 515.<£ =__

Leak Test Vacuum Ie.~' I j #2 y&? 3 - ~L(~. 0 =__

Pitots, Leak Check '-' ---:;7 #3 {~3. I - &;1.1.3 ""__
Gas Sampling System v- #4 S~I2..0 - 53'1.1- ""__
Integrated Bag #5· =__

Probe Wash A~~ SG <t?lv'&'\ -lC1/.lr =__

Alt. TC Cal. K1'No~TC Temp. Total Volume == 14'?'?
Thermometer 10J-IICL Therm Temp. I

Sample
Point

Elapsed
TIme
min

Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.
Meter Reading.1.H Temp Vac. Box Exit Stack

Reading .1.P -H20 06g. F Gauge Temp. Temp. Temp. O2 l!-O~

cu. ft. -H20 Ideal Actual In Out MHg Deg. F Deg. F Deg. F %

SlJ-:l D 1.140 1-2-« . I if 211. 2.;2.1- ~ ,~=r l, 17~<L Q 'I ~ ,,,:l. ./e /1 I X--, 1
2.- I b i.J~ ~'-I j(j: 2..10., Jo Cl- ,J,. S- -1-47-- 1.I q 2- J / 10 L. J~ I..

.., i.~ J 0 !L/L/J ~ J} /),,0 12 1'1 k t" c..,Y .\-::f- !.;-{: 2-- Y ~ b 1-1- If) <. . /Cf 1-
z... tJC1 IUC/i4(. J« ';.It> Z-.I() .)~ ~ ~ 1?,<.f.F- ,<:-0 .z-jo "io L Iff~L

-
-

(,,0.0 /
Tm

,1.\r""",\TRAVERSE. XU;
AGCS2M003307



S300723

TRAVERSE SAMPLING DATA SHEET

Lab Number I~~

Client IT SH 6 R-ou e..
Location ~;...;A-;....:....rrl.......:....L=...;:E..~ _

Sample Site A.. ~l /J g/I4-LL

Stack Diameter /t"h fI......",.........",:::.-_----
Date S- 2 ~- ~, ?-
Operators g /Z- ~

Run # ~_Method M 1014
EQUIPMENT CHECKS

Stack Schematic Completed

Sample Train Info Completed --
Pitot # (J" g Side J4.
Thermoco~ple # 'G;. t:

-!.....=-~---

Meter Box ID ;J<JP.!:::.:..L.:.L.!:::.o _

Pressure Meas. Device

Mag. 'Man. 'S.R. 1.0. _

Filter # Imp. Set SJ.aL 1..-2.

Final Initial Net

Start Time J 0 tj -y- hours

Stop Time J3 1. r hours

Barometric Press. 30 c s: "Hg

Static Press. -:-- 4.4 t' "H 20

Production Rate 'RAt.......) "t-,·ll..

P-IY
Cyclonic Flow Check -----
(Attach sheet if applicable)

SAMPLING PARAMETERS

Initial Final

~
ot. d

b II

f...,/"

.S~5 inch
03

% Moisture I .._L...'.1:.....-~o!:::::::... _

Meter Temp_,----;;:ti..ll......:-~-----

Stack Temp:..-,---.2-:?,"""3.:::0:.........- _
6.H@ ~2..~'t.:--~_C:._z:>-----_
y .,..J-'
Cp ,f;'q

Nozzle Diameter

Wt.

grams

=-1.0

Wt.

grams

Wt.

gramsImp

#1 ']:0" t, - )5£.,3

#2 uTI.( - (,,,\{.'; =

#3 4~~:).J - Ck?,L1 =--
#4 It(). J - ye,4,J
#6 - ~--- -----
SG <jll~, 0 . 85'1.3 = 01 02

Total Volume = 1S5.leo/ K Factor -+-t-'4-1.L.'....J9....,!'---- _

Leak Rate cfm

Leak Test Vacuum

Pitots, Leak Check

Gas Sampling System

Integrated Bag

Probe Wash IJ Ace '.!29-'~
t<~",", Nolf----.;:;::T__.

Alt, TC Cal. tk-L TC Temp.

Thermometer ID Therm Temp.

Samp.le
Point

Elapsed
Time

mIn

Dry Gas Pitat Orifice Setting Gas Meter Pump Filter Imp,

Meter Reading 6.H Temp Vac. Box Exit Stack
Reading 6.P -H 20 Deg, F Gauge Temp, Temp. Temp. O2 to,--
cu. ft, -H20 Ideal Actual In Out -Hg Deg. F Oeg. F Deg, F %

INWZ 0 5LJ5:~J'j J=t- to'2..~~/A~ ~P- '-/ "'}.'O>. s-:l- f)yff (OL/X--,I
Z- l" S-3L -xl J+ 2 ,4.- 2 <lL L 1 & Y 7,' jlJr. tJJ-2--l--? IC!..' f5r.C>
I 1-0 t;4 0 '2. 0 • I I I '\ I I 11 -:J...-1-:h'/ 2- .., L1 ~ (.;-" t...z...:~ '{'J:f 1« 7;8l.

l5vJ 3 <:;/) S If(+ +Li:J.- Jf z 2 Y-12...~ I.. -r 1:1- 4 '2.-~ L I 11 '2.-<./ IIt' 1.- 11-.~ .
1- too Lt;'9.C JJ"} It r.12- l,f7 ~Lj ±~ ~ b.<iq ~q "" b 1i?.J rfr:~.-
1 ljh 1{;~"l...L/--1- II II. 32... I. h )..~ I~"""? z.-..1'2Jl'q c.,."t.....- 2-j~ It-~.\ IJf1~

~N--I-1

1

..-/)_+1L_6_g'_,_?.J_'l----+__-+-_--+-_-+-_-+-_'_+-_+-_'----1f--_-+__-+-_-+-_--!l"

Bl.1Lf?:> ,I ( )2
j 6.P....g

tlallonnelTRA VERSE ,XLS

11.,1/
Tm AGCS2M003308
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\ l7
TRAVERSE SAMPLING DATA SHEET

lab Number 1#1
Client $11 6J!ouc
Location Sf if 77L.£
Sample Site ---i!J AI Iv S 1 )4-'-'-/'-

Stack Diameter __1.,..)_(.. _
Date "\ -"1-(;. - 1"-1:
Operators iZ Ilk
Run It l.-y Method_\"""V",-'.:..;./l- _

EQUIPMENT CHECKS

Initial Final

Leak Rate cfm ~<1
Leak Test Vacuum • I - '. I(

Pitots, Leak Check

Gas Sampling System ~

Integrated Bag

Probe Wash ILt'1..f.I.~
Alt. TC Cal. tf e.-L;. TC Temp.

Thermometer ID fherm Temp.

Stack Schematic Completed

Sample Train Info Completed _:--

Pitot It p" r; Side r1
Thermocouple It ., (, f
Meter Box ID --=..:.tt....llIO"- _
Pressure Meas. Device

Mag. I Man. I S.R. 1.0. ---
Filter It Imp. Set &.dyf

Final Initial Net

Wt. Wt. Wt.

Imp grams gramJi grams
_ ~~.O __#, ))2,\ ~ __

112 "y" , - G"u.l =__

t3lAe£') -GG<),y o:LI.S_
t4 4".£. u . 4~(\ \ = 0·')
t5 - =

~----
SG \\'1.3 . Bltv.') =__

Total Volume <= ;.2-~.~ ..;

Start Time f.£ hours

Stop Time ~ ,?{lours

Barometric Press, 7=:.4 go "Hg

Static Press. r,-. i'd' "H20

Production Rate

Cyclonic Flow Check -----(Attach sheet if applicable)

SAMPLING PARAMETERS

% Moisture I L_.,...,Jo...._~ _

Meter Temp_,~~fL.v~B~ _
Stack Temp.__2~3....9..oo...- _

toH@ 2.0(;,0

y I 10f f.
Cp ! r<t
Nozzle Diameter l {L] Inch

01 02 03

K Factor

Sample
Point

Elapsed
Time
min

Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.
Meter Reading toH Temp Vac. Box Exit Stack

Reading toP "H~O Oeg. F Gauge Temp. Temp. Temp. O2

cu. ft. "H20 Ideal Actual In Out "Hg Deg. F Deg. F Oeg. F %

[5W 1 0

z- /0

Ic,k. J so
1- l/ ¢

( \0

11\/ "- J L (J

I fro

'L- i be>

,la\form.a\"t'RAVERSE.XLG

.

(,~.s ./
Tm

2..l2.3 1 ~.1./ \qbJ
Ts O2 % C-01. %AGCS2M003309



S300725

Stack Diameter _/~O.......~.... _
Date '] - 2-9:- "1':;
operato~sd-L
Run # _ -- Method \0\ f,

-..:.~---

EQUIPMENT CHECKS

Client --.t1-5 H & J2.cv.Jl.-.
Location S---e-Jtt'l A.

Sample Site JCk<yf-.. joV $Tltc.c...

Cyclonic Flow Check -----
(Attach sheet if applicablel

SAMPLING PARAMETERS-% Moisture _ .....,'-=O~J _
Meter Temp_.~SI~<:!':- _

Stack Temp._-;:"'3'-"5"1__V _
~H@ t O('.,c>
y ,,7ft:.,
Cp .<[«
Nozzle Diameter ,3 .)J inch

D1 D2 D3
--

K Factor l{ I 11,1

Start Time 6 1-<' 0 hours

Stop Time 0 9 2-1 hours

Barometric Press. 3(). 00 "Hg

Static Press. .- I Co L "H20

Production Rate 121"l-v M. ~u.....

l) PE

118

Imp grams grams grams

#1)oC" '-1 - ~~"?,, :=

#2 &1'1.2 - L\-S-. ~ =
#3 (,eG,] - (,l<!> .1 =
#4 (l{~h - 5'L\~ ,J =

#5 - =

SG %1'1., - ~(,~,<.. =

Total Volume = 115.9 .;

Stack Schematic Completed

Sample Train Info Completed
~.--

Pitot # p" £ Side A-
Thermocouple # '1':6 £
Meter Box ID --,~"---,,I...(),---- _
Pressure Meas. Device

Mag. I Man. I S.R. I.D. ---
Filter # Imp. Set s- \ ~ 1..

Final Initial Net

Wt. Wt. Wt.

TRAVERSE SAMPLING DATA SHEET

Initial Final

(';)0'1 .60~
I ,If 1.-2- II

L//
V

Lab Number l4:bO

Leak Rate efm

Leak Test Vacuum

Pitots, Leak Check

Gas Sampling System

Integrated Bag

Probe Wash A~
Alt. TC Cal. tpuJo'f~

L<tc-l.
Thermometer ID Therm Temp.

.

Orifice Setting Gas Meter Pump Filter Imp.
~H Temp Vac. Box Exit Stack

"H20 Deg. F Gauge Temp. Temp. Temp. O2 tJJL
Ideal Actual In Out "Hg Deg. F Deg. F Deg. F %

ILl
,(,

r 1'(

Dry Gas Pitot
Meter Reading

Reading ~P

cu. ft. "H20

~ ::J-t}L < 17

~oll

:».I!.. -- 0 ~

/0

o

11--0

I ( 0

I () ()

Elapsed
TIme
min

L

I

,
I

,
Sample

Point

AI (l 3

,

-.<

(p(p.S,::>i"; ( )
J~p.vg 2

11.110",,"\TRAVERSE.X~S

5("',5 .I
Tm AGCS2M003310
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Lab Number 1# \

TRAVERSE SAMPLING DATA SHEET

Client ----l3 S' H hl20vE Stack Schematic Completed Start Time /D LfS hours

Location SB-r£17LF; Sample Train Into Completed Stop Time (z...SJ hours

Sample Site frr tJ I ,v j 7 Ht.. Pitot II f c. t Side --iL.. Barometric Press. ,JO, CO "Hg.....
Thermocouple II TL ~ Static Press. - , fa s= "H 2O

Stack Diameter 157- Meter Box 10 #-to Production Rate v;f...~ 1"'\ ;l ( t<JK
Date 1 -7-7:-71 Pressure Meas. Device

Operators e,~~ Mag. I Man. I S.R. 1.0. Cyclonic Flow Check

Run II R-(... Method 10 If} Filter II Imp.setMi: (Attach sheet if applicable)

EQUIPMENT CHECKS Final I .. I ~ It SAMPLING PARAMETERSnltla et

Wt. Wt. Wt. % Moisture oS-'
I2 Final Imp grams grams grams Meter Temp.

~5@Leak Rate ctm
IO~ (. J l3.y- - tun:?,] Stack Temp."u~ 111 '"

Leak Test Vacuum I<'KI( J;}-" 112 Co4).5" - 6<t8,' '" .dH@ k,D e.G>
Pitots, Leak Check --- 113 G15.c - (,fa, 8 '" y I Cf ~c.
Gas Sampling System ~ 14 5"3la.o - ,"J4,o = Cp ,«y
Integrated Bag 15 . = Nozzle Diameter ,3~J inch

Probe Wash

~
SG £2d,Q . b~,; = 01 02 03

Alt. TC Cal. Kl"llVoJ Temp. Total Volume = \14.1.1 K Factor (Q,. :t.>jk.L-
Thermometer 10 Therm Temp.

Dry Gas Pitot Orifice Setting Gas Meter Pump Filter Imp.

Elapsed Meter Reading .dH Temp Vac. Box Exit Stack
Sample Time Reading .dP "H2O Deg,F Gauge Temp. Temp. Temp. O2

Point min cu. ft. "H2O Ideal Actual In Out "Hg Deg. F Deg. F Deg. F %

~W~ 0 I:::r S-':;;-11. . .) 1 1,1 ~I/,J(f I I It. / r 2--~ ~I LlU L:1-. ~: 23 ':1 ;
L- If) ::;~~t1</( Is 1 ."\t f.1<.t II I~~ } ,,, fill '-IL:I-~4 2-?iJ, 2,.tJ :.J4-<j(' (("L . or ,<f" 91 /",1 (,0 I 'LW iif '-11K :;,? "J.-'Z,l

~E 3 3D A03 ,,~~ 1(- I ~\"'\- J,~~ ~., (,/ I .,.....-"- (j f 112~~1.<t '2"'2... <;{

-z.. <.if) 8oq .c- ....[ J f l 14 I J4 II IA/ I I~r <.1' ill:1 l:J-ci 'U./, ~o c;<r" i" of .q~ " .'ii. 1,,"1- G,f / ?_("'L '-I 47 7 I~ U 2J~

N~ J ~t ~ ,q 1i-s Iii J 0./ 'i .II ~f . I ~<"J.. t./ 1 <L<:<f <'"2- u.,~ I!; r ZZ',\,
"1- :.:;.0 1~2£q2.-- . 11 1.1,.c.f I.l.>f 'L1 Ii." I ( 'LC"'\ -<:2- ~i'S r~ . .., 22... ~,

R'c 18?>J CI_ lO o~ II 01, 1/-? G.'2.- I /_C;-~ ~~ 4/9 I..:t.·~ 2../ tJ
1J..1wJ qo 19>,~ - 1<' /.')S" ,.~ 1-1 ~l.f J ~l)'f .~<./ iJ~ .'=/-.V 1-u.7.''-'

"1.-
100 1X<f2 ~<K' /') I ,7..lJ I, ~ '-I 1.0./ It: ~ I I'L,~ <-0 t47/J c.?- 'L~ 0,
IJ() g4<t', Uv 6r ~'2 ~l. /,~ 11..1 I 1",_cL.- .:;-/ 4" ? t.. ,/ 2..-$',1

/'1A> 1~5)"~~

,

\,1..r~JviSA11./ ( )2 k LB ./ I.j"V-\ .. R,I l.:-'''' :2--,\ ..3 '
j.dPr./g .dH....g Tm Ts O2 % (,,02 %

l~\fonno\TRAVERSE .XlS AGCS2M003311



S300727

Stack Diameter ..../-'£?~_I_' _
Date J ~ 1-r- ,. 1-
Operators f~-,,- _
Run # 12.- r _Method 10/11:

EQUIPMENT CHECKS

Client IJ.s# ~Jtpofi

Location £&A:17L £
Sample Site --'Jt.} Itl No STA-e-/I.

hOurs

hours

IOrY·bY

Cyclonic Flow Check -----(Attach sheet if applicable)

Start Time It/.. rl)

Stop Time ,;., J ... ~

Barometric Press. ~ 0, 0 II

Static Press. - I (. S
Production Rate 'i2 A:-=--J M.~ IL

o Ef

K Factor

SAMPLING PARAMETERS

% Moisture () S
Meter Temp.-,....:·::;.....::0:'-,----:'1.----
Stack Temp.--;H"""'":-'2---.....;;().~ _

AH@ :L.ll G»~
y .1l-~
Cp . • 2fc.f
Nozzle Diameter ,3 Q inch

01 02 03

Imp grams grams grams

#1 CaB(, ,t.,/ - 51}1 =
#2 (nCo .~ --'ill~ =
#3 (,~:l,Y - (,).3- =
#4 S"4Q '(Q

I.
5"~M.lo =

#5 . =
~n,y "SG - >\;1,-.\ =

Total Volume = 156.S'/

Stack Schematic Completed

Sample Train Info Completed
-.,.--

Pitot 1/ It, f. Side .......A-.l...--_
Thermocouple 1/ ...J'Ti"-J,(.,a..?..::;;;£:...- _
Meter Box lD _.;.ood:~'I-/_(J _
Pressure Meas. Device

Mag. I Man. I S.R. 1.0.
~--

Filter # Imp. Set aJ >t4
Final Initial Net

Wt. Wt. Wt.

TRAVERSE SAMPLING DATA SHEET

Initial Final

,()() :j- ,ClO f,
1-D II 2:J.-

V V

Lab Number 14"1..

Leak Rate cfm

Leak Test Vacuum

Pitots, Leak Check

Gas Sampling System ~
~----

Integrated Bag

Probe Wash Ace I H20~
All. TC Cal. t~::l- TC Temp.

Thermometer ID Thenn Temp.

~ sr-q2 .M • I "\

Sample
Point

z...

I

Elapsed
TIme
mIn

Dry Gas Pitot
Meter Reading

Reading AP
cu. ft. -H:.O

Orifice Setting Gas Meter Pump Filter Imp.

AH Temp Vac. Box Exit Stack
-H2O Deg. F Gauge Temp. Temp. Temp. O2 aL6'L..

Ideal Actual In Out -Hg Deg.F Deg. F Deg. F %

.~b I.~ t."1 t. < "5 2-~ C:~ lI.1/ ~tl 'l..ls
II, )G. 1.1L. I ... "-I t,4 y. Vi 1- t..{f 'Ito 1('15t "l-I/ ~

~l/ 91 t:.4 c,y 2- 241 s-o tl:25 IL 1 2..J.~

J,"~ /,'{f l.)" t.<.f J 2s-i1- .t;"I '~Uo .~ i. 2.'1.'
J l.l I. 7r lr,.. ~·tr 7 2,::T-. 4.9 4~ ).... .l.1o ~3

;~" .9'1 t...':f- c,t. ;J l.,..S""'L. <-0 Y2--4 c..L z.~, :r
(.)b l,l. (", 9( Lt~ "3> z-""\\ S-) 41.)' S','{ ~{',r

J ~L }"\(- (.1) Iro ;:;- .~ 7J,.J.<..! 51 (Jt.; L 1<": ~ 2.~, L
<]4 9.u;· ~e- G:I- 2.- ') 1-/0 S2 IJ)<.., 5;,1· 'r2. <:;. I

lsi· .,.f;. [,)f (...'4- "'1 7. (,(. C1 iI 3f. ~,+ 2..C;.)

(.\1 , ~ L.1- c,t <f 2-5 ( <:""1. Lf~ 1 . ,t;.l/ l2S""r
:1-'\ .:/-\ {A. III 2- 2...\"0 ,j

1.../7-~ .c' 2.(1,

Ce5,B ,/
Tm

Lj :>\.::/ (,.0,,/ 1-{g /
Ts O 2 %AGCS2M003312
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TRAVERSE SAMPLING DATA SHEET
r81

Lab Number

Client l-kh nnAH Stack Schematic Completed Start Time hours

Location ff1: 1$ Sample Train Info Completed Stop Time hours

Sample Site ~...x Pi tot # Side Barometric Press. "Hg
Thermocouple # Static Press. "H2O

Stack Diameter ~~I lq. ., Meter Box ID Production Rate

Date 1.:) ~ -s J Pressure Meas. Device

Operators J AG - 2JtL Mag. I Man. I S.R. I.D. Cyclonic Flow Check

Run # ~Io.r!\{ Method ~LS \ If Filter # Imp. Set (Attach sheet if applicable)

EQUIPMENT CHECKS Final Initial Net SAMPLING PARAMETERS

Wt. Wt. Wt. % Moisture

Initial Final Imp grams grams grams Meter Temp.

Leak Rate cfm

~
#1 55~.~ - (e,;.u = C).C Stack Temp.

Leak Test Vacuum #2 41>,Q - <'10 ,y = 0.0 ~H@

Pitots. Leak Check #3 (cS).2. - ~l.il.1.. = 6n y

Gas Sampling System 14 9b.y - >3" .1{ = Q.0 Cp

Integrated Bag 15 - = Noule Diameter inch
Probe Wash Ace I H20 I Other SG ~.S - ~CA,$ = o.V Dl D2 D3

Alt. TC Cal. TC Temp. Total Volume = K Factor

Thermometer ID Therm Temp.
Dry Gas Pi tot Orifice Setting Gas Meter Pump Filter Imp.

Elapsed Meter Reading ~H Temp Vac. Box Exit Stack
Sample Time Reading ~P "H2O Deg. F Gauge Temp. Temp. Temp. O2

Point min cu. ft. "H2O Ideal Actual In Out "Hg Deg. F Deg. F Deg. F %

.'~\f""","\Tll"'VERSE.XL6

Tm TsAGCS2M003313
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182

SAMPLE TRAIN INFORMATION AIR QUALITY, LLC

Fill out one sheet per site and per test type.

--.11 efuol /0/ A

DATE(S)

CLIENT: ~sb e_yD'-J_e- _
LOCATION: <·,.... +,1'" J A-

<

SITE: r\,.J ~J\

TEST TEAM: :fJk I;' e.L Orr

RUN #'S: ..........:..I_-_J-'-- TYPE;

V' <68"F Other

Probe/Filter Temperature: _..."....__ 248±25"F

Impinger Temperature:

___3.20"F ____Other

THIMBLE: yes V____ no NOZZLE TYPE: __V__quartz ____steel

PROBE LINER: __V_quartz __-::lglass ___steel teflon

PROBE TYPE: V regular __water-cooled

FRONT-HALF FILTER: yes.,/' no SIZE (mm): __90 __110 __125

FRONT-HALF FILTER MEDIA: quartz fiber glass fiber teflon

SUPPORT; steel __--<:lqlass flit teflon GASKET: __silicon __teflon

BACK-HALF FILTER: ---'ies ~no
BACK-HALF FILTER MEDIA: __quartz fiber ------fllass fiber __telfon __tared __untared

NOTE; Show lhe bacl<-half filler location with an arrow on the table below.

Filter

#5

#6

#7

IF THIS INFORMATION IS NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS.

Uaa\c\excel\sampltrn.xls] 1/27/94 AGCS2M003314



S300730

APPENDIXE

Miscellaneous Supporting Information

183

AGCS2M003315
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CROSS SECTIONAL AREA

Traverse
fQint

1
2
3

Distance
Gnches)

6.86
22.78
46.18

000

o

o

o

o 0 0

STACK DIMENSIONS

156-inch diameter stack

4 ports at 90 degrees

A = > 2 stack diameters downstream

B = > 8 stack diameters upstream

B

156"

1-
Flow

< < Flow Disturbance> >

Figure 1: Location of sampling ports and traverse points.
Cement Kiln Main Stack

AGCS2M003316
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185

/--

Figure 2, Semi-Vola tile Organic Sample Train.

1. Sampling nonle

2. Sampling probe .hea~h

S. Heated .ample probe liner

4. Out of .tack filter auembly

Ii. Heated filter compartment maintained at 24SOF ± 250 F

(or tempeBture .~ed in 40 eFR .ubpart)

6. Ice water cooled coU conde~r

1. Recirculating pump

8. Water cooled aorbent module containing XAD-2 ruin

9. Sorbent module exit gu temperature ten&Or

10. Impinger caae - contalna ice during.ampling

11. Fint impinger w/.hort Item - empty (knock-out)

12. Modified Gr~nburg-Smith impinger containlng 100 ml H20

IS. Third Impinger • empty

H. Fourth impinger containlnglndicating.ilica gel desiccant

16. Impinger exit gat temperature tenlor

16. Umbilical cord - vacuum line

11. Vacuum gauge

18. Fine and coane adjultment valve!

19. Leak f~ pump

20. By-pau valve

21. Dry lat meter with Inlet and outlet temperature .enlon

22. Orifice meter with magnehelic gauge!

2S. P or S-type pitot tube with magnehellc gauge.

24. Fluke multi-channel dicital thermocouple Indicator

/6

AGCS2M003317
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VACUUM LINE

VACUUM GAUGE

THERMOMETER

/'
11 -CHECKVALVE

AIR· TIGHT PUMP

STACK WAll

t

ORIFICE

REVERSE· TYPE
PITOT TU8E

.. (TEUPER;TURE SENSOR

~ 0][: ;jlPROBE
/

PITOT TUBE ORIFICE
MANOMETER

DRY TEST METER

Figure 3/ EPA Method lOlA (Mercury) Sampling Train

(;l)
0--

AGCS2M003318
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METHOD 1 - LOCATION OF TRAVERSE POINTS

Circular Stacks

167

TRAVERSl
POINT,

2
3

•S
6

(lIST ANCE.
II; ot dt4m~ler

•••\ •. 7
29.fi
70 fi
8S]
U6

4---I'

Fogure '·3. Example showing circular Ila<;k cross seclion divided Into

12 equal .reu. with IlX.,ion or Itaverse points indicated.

T"SlE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS

Number 01 lfaY«H poinls on • diameler-

1 _ __ __ 14.6 6.7 4.4 3.2 2.6 2.1 1.8
2 _ . ..__ _.-...... 85.4 25.0 U.6 '0.5 8.2 6.7 5.7
3 . _ _............ 75.0 29.6 19.. 14.6 11.8 9.11
4 _ _ _.................................................. 93.3 70.. 32.3 22.6 17.7 14.6
5 .._ _ _._ .._ _ _....... 85.4 67.7 34.2 15.0 20.1
6 ._.__ _ _ ..__._ _ _._... 95.6 80.6 65.8 35.6 26.9
7 .._ _ _ •..._ _._ __ 89.5 77.4 84.4 ~.6

8 .....•.........__.._ _.__ __ _ _.... 96.8 85.4 75.0 83.4
9 _ __..__. _ _._ _..... 91.8 82.J 73.'
10 _ _.__ _ _ _ _. 117.4 88.2 711.11
11_ _ _ _.._......•...._ _ _ _.... 93.3 85.4
'2_ _._..•_ _ _ _ _ _........ ....•...... 117.11 110.1
13 _._.. _ _ _ _.... ~.3

,. _ _ _ .._._.__ _ _...... 118.2
15 .._ _.•_._ ._ _ _ _ _ _ _ .._ ..
18 _. __ _ _ _ _ __ _.
17 ._ _.__._..__.._._ _ _ _._ _
18 _ _ __._ _ _ _ .

T/4VOi'M poinll'UT"1t>ef on a diamele<
10 12 \6 18 20 22 2.

1.6 1.4 1.3 1.1 1 I
•.9 4.4 3.9 3.5 3.2
8.5 75 6.7 6.0 5.5

12.5 \0.9 9.7 8.7 7.9
16.9 1•.6 12.9 11.6 105
22.0. '8.8 16.5 14.6 13.2
28.3 23.6 20.• '8.0 16.1
37.5 2ll.6 25.0 21.8 19.•
62.5 38.2 30.6 26.2 23.0
71.7 6lA 38.8 31.5 V.2
78.0 70.4 81.2 39.3 32.3
83.\ 76.4 69.4 60.7 39.8
87.5 81.2 75.0 68.5 60.2
91.6 85.4 79.8 73.8 87.7
ll5.1 89.1 83.5 78..2 72.8
96.• 92.5 87.1 82.0 77.0

115.8 90.3 65.4 80.8
ee.6 113.3 88.• 83.9

Rectangular Stacks

For a ~t.anau­

Jar croaa aectJon. an eQUIvalent dJameter
(1),) .hall be calculated from the foUowtn,
eQuation, to determine the upatream and
dOW1llltream diatances:

2LW
D, ~---

(L+W)

where L.lellith and W-width.

t I

o : 0 I 0 I 0

I I I
r--,.-- -1- - -t - --

o I 0 I 0 I 0

1 I I

f- - - ~ - -1- - -1- - -
I I I

oro I 0 I 0

I I I

Figure \·4. E.itffiplc 5howi"'1 recl"'\PJ11r suck tron
1CClion divided iolO 12 equ~llrc~ "';tn 4 IrawfW
POlOt It centroid 0' nch II'CI.

AGCS2M003319
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METHOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS

•
DUCT OIAMETERS UPSTREAM FROM FLOW DISTURBANCE IOISTANCE AI

o.s 1.0 1.5 2.0 2.S
SO

aHIGHER NUMBER IS FOR T
'"

RECTANGULAR STACKS OR DUCTS
A0- 40

Z J.a

If......
OIl
a::

> )0
<C..

2/j OR 2Sll 1~OISTUReANC[0-

0....... 20~

~

i 12

z 10 8 OR'·i • FRQol,l POINT Of ANY TYP£ Of
DISTURBANCE IBtND. EXPANSION. CONTAACTION. ETC.I

ST ACK DIAME TER ·0.30 TO 0.111 '" 112·24 itll

0
Z 4 • 7 10

•DUCT DIAMETERS DOWNSTREAM fROM flOW DISTURBANCE IDISTANCE 81

Figur~ 1-1. Minimum num~ of trh~~ point' for Plllicul,lt 1nv~rUt.

DUCT DIAMETERS UPSTREAM fROM FLOW DiSTURBANCE lOlSTANCE AI

DUCT DIAMETERS DOWNSTREAM FROM flOW DISTURBANCE IOISTANCE BI

Figu/e 1·2. Minimum numbel of lraverse points lor velocity Inonpar1.cul.uel tr.vencs.
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclat~e.

.( ",,~·sectlona1 &N:a of stack. m I crt 'J.
B-~Water vapor In the &,U stream (from

Method 5 or Reference Method 4J. pro·
pOrtion by volume.

C~""pttot tube eoetflclent. dUnenllonless.
1f~~pttot tube constant..

34 97 ~ [(gig-mole) (mm HI() Jll1
. sec (OK)(mm HtO)

lor the metric .Yltem and

&'; 49 ~ [(lbf\~mole) (in. }~~lJlr.!
. sec (OR)(in. HtO)

tor the ~liIIh .yatem.
~-Jdolecularwe~ht of ,tack iU. dry bub

(aee Beetlon 3.5) &,/g-mo)e <lb/lb-mole).
M. ..Mol~ar wellht ot at&ck P8. wet

bu!4, i/i·mole <lb/lb-moleJ.
••~ Cl-.B..) + 18.0 Bw

EQ.2-5

P_-Barometrlc Pt'Cllure at measurement
lite. mm II&' (in. Hc').

P, ..Stack ltaUe pressure. mm Hi (In, Hi).
P.-Absolute at&ck P8 preaaure. mm Hg <in.

HIl).
~p...+p. EQ. 2~

Eq.2~

PoOl = Standard absolute preasure. 760 nun
Hg (29.92 In. Hg).

Q .. ""Dry volumetric stack gaa now r&te cor·
rected to standard condltlona. d3cm/hr
(chef/hr).

I.-Stack temper&ture. 'C ('F).
T,=Absolute stack temper&ture. 'K. CR).
=:l73+t. tor metric.

Eq.2-7
-460+1. tor English.

Eq.2~

T_=Standard absolute temper&ture. 293 'K
(528' R).

v,~Averue stack gaa velocity. mlsec Uti
see).

~=Veloclty head ot stack ga.s. mm H.O (In.
H,o).

3.600 ~Converslon tactor. sec/hr.
18.0""Molecular weight ot water. gig-mole

Ob/lb-mole ).
5.2 Aver&ge Stack Oa.s Velocity,

'. = K.c.(.,rt;p)••~T 01• ..,
P.M.

Equation 2-9

5.3 Aver&ge Stack Oa.s Dry Volumetric
Flow Rate.

Q.. =3.600<l-B..)M I- T_ .)1- P. )
~T. ,"'7)~ PoOl

EQ.2-10

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

6.1 Nomenclature.
M"·",,Dry molecular weight. g/g·mole <lb/lb·

mole).
%E.A~Percentexcea.s air.
%CO.-Percent CO. by volume (dry basis).
%O... Percent O. by volume (dry ba.sls).
%CO-Percent CO by volume (dry basl$).
"n.-Percent N. by volume (dry ba.sIsJ.
O.2M-Ratlo ot O. to N.1n air. v/v.
0.280~Molecular "'e~ht of N. or CO. dlv1d-

ed by 100.
0.320-Molecular wellht ot O. diVided by

100.
O.HO-Molecular "'ellht ot CO. dJvlded by

100.

G.2 Percent Excess Air. Calculate the per·
cent excess air (it APPUcable). by mbsUtut­
lnI the appropriate valuea ot percent 0 ..
CO. and N. (obtafned trom Section 4.1.3 or
4.1.4) Into Equation 1-1.

%0.-0.5% CO
x 100

0.264% N,(%0.-0.5% CO)

EQ.3-1

Non: The equation above assume. that
ambient air Is wed a.s the source ot O. and
that the tuel doea not conta.ln appreelable
amount. ot N. (u do coke oven or blut fur­
nace P5eS). For th<¥e cases When appreclA·
ble amounts of N. are present (CO&1, ou, and
natural iU do not eonta.ln apprecIAble
amount. of N.) or when oxygen enrichment
Is used. alternate methods, subject to ap­
proval ot the AdminJatrator. are required.

6.3 Dry Molecular Weliht. Use EQuation
3-2 to calcUlate the dry molecular weight of
the 5tack gaa

Mt=0.44()(%CO.I+0.32()(%O,)+
0.28()(%N.+%COl

Eq.3-2AGCS2M003321
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METHOD 4 - STACK GAS MOISTURE CALCULATIONS

EQ.4-2

EQ.4-3

'" K.( 1Vt- Wi)

(P.. )(T"d)

(P....)(T.. )
V,",,"dl V. Y

V.P.
K,Y -­

T..

Where:
K .",0.001335 m'la for metrlc WIlts

=0.04716 ft'/ll for Enllllah units
2.3.4 Sample Gas Volume.

K.",0.001333 m'/mJ for metrlc un!~

-0.04707 ft'/ml for Enillah un!t6
2.3.3 Volume of Water Vapor Collected In

Silica Gel.

Where:
K .=0.3858 'K/rom Hll for metric units

= 17.64 'R/in. Hll for Enallsh units

NOTE: If the pOst·test leak rate (Section
2.2.6) exceeds the allowable rate. correct the
value of V .. In EQuation 4-3. as descr1bed In
Section 6.3 of Method 6.

2.3.5 Moisture Content.

2.3.1 Nomenclature.
B .. = Proportion of water vapor, by volume.

In the cas .tream.
M wcMolecular weight of water. 18.0 ll/ll­

mole 08.0 Ib/1b-mole,.
P .. =Absolute pfeS3ure (for this method.

liILllle as barometric pressure) at the dry
llM meter. rum Hg <In. Hg).

P ...~Btandard absolute pressure, '160 nun
Hll (29.92 In. Hg).

R~Ideal IU conatant, 0.06236 (rom Ha)
(m"l/(g-mole) <"K, for metric units and
21.85 (In. Ha) <ft')/(Ib-mole) ('R) for
Enllllsh WIlts.

T .. ~Absolute temperature at meter, 'K
(·R,.

T ..-~Btandard absolute temperature. 293'
K (628·R).

V..~Dry cas volume measured by dry aM
meter. dcm (del).

lJ. V .. a Incremental dry llas volume measured
by dry llM meter at each traverse point.
dcm (de!>.

V"",dl "'Dry llas volume measured by the dry
llas meter. corrected to standard condi­
tions, d.scm (dscl).

V rt"rd)~ Volume of water vapor condensed
corrected to standard conditIons. scm
(sct>.

V_'=Volume of water vapor collected in
sllica llel corrected to standard condl·
tlons. 5Ctn (sefl.

V,= FInal volume of condenser water, ml.
V,=InJtl&l volume, U any. of condenser

water. mL
W1= FInal welllht of .Ulea ael or sUlca llel

plus Implnger, a.
W,=Initlal welaht of sl1lea llel or silica llel

plus Implnger. a.
Y = Dry llas meter calibration factor.
p .. =Dens1ty of water. 0.9982 ll/ml (0.002201

Ib/mJ).
2.3.2 Volume of Water Vapor Condensed.

B",c--------

EQ.4-l

EQ.4-4
Non:: In saturated or moisture droplet­

laden llas streams. two calculatlons of the
moisture content of the I5lack aas shall be
made. one uslnll a value based upon the
aaturated conditions (!lee Section 1.2). and
another based upon the resul~ of the 1m.
plnller analy.la. The lower of these two
values of B ... shall bf" conaldered correct.

AGCS2M003322
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y

H

T
m

dscm

dscf

W
a

M
a

V
a

V
aw

M
n

C
8

gr/dscf

VW
etd

B
W8

M•
V

e

P
e

NOMENCLATURE
METHOD 5 CALCULATlONS

Volume of gas sample measured by the dry gas meter. corrected
to sta ndard cond itions, dscm (dscf).

Dry gas meter calibration factor

Barometric pressure at the sampling site, mm Hg (in. Hg)

Average pressure differential acrOSS the orifice meter,
mm H

2
0 (in. H

2
0) , '.

Absolute average dry gas meter temperature, ° K (0 R)

Dry standard cubic meters

Dry standard cubic feet

Weight of residue in acetone wash

Mass of residue of acetone after evaporation, mg

Acetone blank residue concentration, mg/g

Volume of acetone blank

Volume of acetone used in wash, ml

Total amount of particulate matter collected, mg

Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, mg/dscm (gr/dscf)

grains per dry standard cubic foot

Volume of water vapor in the gas sample, corrected to
standard conditions, scm (seC)

Water vapor in the gas stream, proportion by volume

Molecular weight of stack gas, gig-mole on dry basis

Molecular weight of stack gas, gig-mole on wet basis

Stack gas velocity, calculated by Method 2, Equation 2-9,
using data obtained from Method 5, m/sec (ft/sec)

Pitot tube coefficient, dimensionless

Velocity head of stack gas, mm H
2
0 (in. H

2
0)

Absolute stack gas pressure, mm Hg (in. Hg)

IC11
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dscf /min

acfm

NOMENCLATU RE (continued)
METHOD 5 CALCULATIONS

Dry volumetric stack gas flow rate corrected to standard
cond itions, dscm/hr (dscf /hr)

dry standard cubic feet per minutc (also identified
as dcfm or scfm)

actual cubic feet per minute

Percent of isokinetic sampling

A Cross-sectional area of nozzle, m2 (ft 2
)

n

AGCS2M003324
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EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER
GUIDELINE DOCUMENT

Alternative Method 5 Post-Test Calibration

INTRODUCTION AND BACKGROUND

EPA Method 5 requires the calibration of the metering system
after each field use. Because the post-test calibration' requires
the use of a spirometer or wet test meter, the calibration is
often conducted in the laboratory. However, a field calibration
procedure is highly desirable for two reasons: (1) it eliminates
questions about the possibility of the damage to the metering
system occurring during transport and (2) it eliminates travel
costs for a retest if the metering system fails the post-test
calibration.

The alternative post-te~t calibration procedure described
below is based on the principles of the optional pretest orifice
meter coefficient check in section 4.4.1 of Method 5. Since the
orifice meter coefficient check will not detect leakages between
the inlet of the metering system and the dry gas meter, the
alternative procedure includes two additional steps: (1) a leak
check from either the inlet of the sampling train or the inlet of
the metering system and (2) a leak check of that portion of the
sampling train from the pump to the orifice meter.

PROCEDURE

The alternative to the post-test calibration in Section
5.3.2 of Method 5 is as follows:

After each test run, do the following:

1. Ensure that the metering system has passed t~e

post-test leak-check. If not, conduct a leak-check
of the metering system from its inlet.

2. Conduct the leak-check of that portion of the train from
the pump to the orifice meter as described in Section
5.6 of Method 5.

3. Calculate y~ for each test run using the following
equation:

e
y ""­

qa V
m

O.0319Tm

Htl H (P + tl a vg )
e b 13.6

Prepared by Michael K. Ciolek, EMB
Technical Support Division, OAQPS

EMTIC GD-26
June 21, 1994

AGCS2M003325
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where:

Y~ = dry gas meter calibration check value, dimensionless.
8 = total run time, min.

Vm = total sample volume measured by dry gas meter, dcf.
Tm = absolute average dry gas meter temp. ,OR.
Ph = barometric pressure, in. Hg.

0.0319 = (29.92/528) (0.75)2 (in. Hg/o/R) cfm2.

Llllavl: = average orifice meter differential, in. H20.
Llll@ = orifice meter calibration coefficient, in. H20.

Md = dry molecular weight of stack gas, lb/lb-mole.
29 = dry molecular weight of air, lb/lb-mole.

13.6 = specific gravity of mercury.

After each test run series, do the following:

4. Average the three or more Yqa's obtained from the test
run series and compare this average Y~ with the dry gas

meter calibration factor, Y. The average Y~ must be
within 5 percent of Y.

5. If the average Y~ does not meet the ±5 percent
criterion, recalibrate the meter over the full range of
orifice settings, as detailed in Section 5.3.1 of Method

5. Then follow the procedure in section 5.3.3 of Method
5.

REFERENCE

Roger T. Shigehara, P.G. Royals, and E.W. Steward,
"Alternative Method 5 Post-Test Calibration", Entropy, Inc,
contained in the EMTIC TSAR Library.
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FILE NAME:

METER BOX#:

CALIBRATION DATE:

METHOD OF CALlB.:

DRY GAS METER CALIBRATION
Am Test-Air Quality, LLC

MB#10/GRERL397

#10 Green ERL Meter Box

3-6-97

STANDARD DRY GAS METER (Method 5 Section 7.1)

~:Sr
AIR QUALITY, LLC

Meter Box Dry Gas Meter Readings Standard Dry Gas Meter Readings

TOTAL DELTA METER METER TEMP TEMP BARO. STD STD ST.DGM ST.DGM ST.DGM

TIME H VOL Vi VOL Vf IN OUT PRES. DGMVi DGMVf TEMP IN TEMP OUT Yds Y FACTOR DELTA H@

(min) ( "H2O) (cu. ft.) (cu. ft.) (deg F) (deg F) ("Hg) (cu. ft.) (cu. ft.) (deg F) (deg F) FACTOR

13.0 0.5 133.397 138.447 65.0 64.0 29.55 644.136 649.011 63.0 63.0 1.006 0.973 1.967
13.5 1.0 138.562 145.784 66.0 64.0 29.55 649.118 656.108 64.0 63.0 1.006 0.974 2.068
13.0 1.5 146.012 154.431 67.0 64.0 29.55 656.320 664.503 65.0 64.0 1.006 0976 2.107
12.0 2.0 197.499 206.602 72.0 67.0 29.55 706.420 715.246 67.0 67.0 1.006 0.975 2.065
13.0 2.5 167.178 178.146 70.0 66.0 29.55 676.900 687.560 66.0 66.0 1.006 0.975 2.073
8.5 3.0 178.439 186.293 71.0 67.0 29.55 687.844 695.491 67.0 66.0 1.006 0.977 2.067
7.5 3.5 186.605 194.062 72.0 67.0 29.55 695.796 703.073 67.0 66.0 1.006 0.979 2.073

AVERAGE 0.976 2.0GO

.-S::I

V'\
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Thennocouple I.D. JN [4. t- o~'" ~ ~

if 10 I N

-# IOot..-{-

Thermocouple Calibration Data Sheet

Date~ - (0 r r7-
Initials ~~~ _
Ambient Temperature Gr .. F
Barometric Pressure Z 9, =rC "Hg

T.e. Indicator
Reference J.D.

Reference Thermocouple Temperature
Temperature• Temperature* Difference-

OF ·F ·F %
Ice Bath

J r/.Jf 0 .;;vr32-

)1- 31.{ /]y 0 ;y;. 0

} 1..--' J '-, /~ (/ 0. ~
Boiling Water

2,-1 2-/'1.--1 L "Y; %z,(L

J,. /1- ).-1 t--/2-I1- r ~
~/1-- 1--1 y~ 11- ir Y:

Hm-QiL.
b[/b~ ;/~. y;

~r-

If l-~A)J ~t 6~/~9 I~ ~
~~ bVt8 ~""

I~

*Readings taken at one minute intervals

** (ref. temp."F + 460) - (test T.C. temp:F + 460)/(ref.temp.F + 460) x 100 < 1.5

lab#2ITCaI.XLS
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I~ 1

PRESSURE SENSOR CALIBRATION DATA FORM
~

Date J - L{ - , ::;- Control Box fJ WIf<-<-- ~c J'r.£T£~

Ambient Temperature S I of Barometric Pressu·re 2~ 8~l.n Hg

o

IllllllllIlllllllllil=lll
.:tt N 6w J ~ <.t':',~

/0 , C:> ~ "'l....

J C. l 'J-l- to I / 10

- .)6 - I S-u

1- )"U T.S-C

+J. J6 1-/,cf.

f 11- ) /:;L,

C 6

<:' C

6 0

:tJ/O - 0 .... / 7-, 3C( + ,~~ 1 0 ( 3 tl ~

f- L S-J -f.- , S-) 0 """Q

-r It- +- • J :t- o ""(:,

0) , ~tl Co) ] s. ( ?.

c;;:r - ,ss- . c'L 1. ).- ?
/ 1<'6 - t I ~ 0 C>

r-----------+---------+--------+--~----I,:.

(ref Dres.• H20 - test pres. "H20)) • lOO~ 5%
(ref pres. "H20)
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PRESSURE SENSOR CALIBRATION DATA FORM
~

Date .5 - ~ - <t 1-

Ambient Temperature ~f

Control Box #-Wift-L I1I1-NO[Yf&i£K.

of Barometric PressureJZ,rs: in Hg

J,
.s

1- $,0 -f 5,0 c::> ()

It- /,0 + I. 0 0 C

V ~ - Lf~ G 0 0

-3.0 -3. c> 6 t)

- I c - /. () 0 6

.~.

/

:5 ~ S.~ d a

2- 0 2,0 <:) 0

0,£ t1J ,b 0 0

S. 'Is- r- S ,,-

. o~ I. Y'.- ~

-2.- ot. - 2.,0 r. 0 0
\

- ~O _ .s-o 0 0

(ref pres. ~ H20 - test pres. ~ H20))
(ref pres. ~H20)

• lOO~ 5%

AGCS2M003330
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FILE NAME:

METER BOX#:
CALIBRATION DATE:

METHOD OF CAlIB.:

DRY GAS METER CALIBRATION
Am Test-Air Quality, LLC

#1JAG397

#1 Orange JAG
3/10/97
STANDARD DRY GAS METER (Method 5 Section 7.1)

AIvTr::Sr
AIR QUALITY, LLC

Meter Box Dry Gas Meter Readings Standard Dry Gas Meter Readings

TOTAL DELTA METER METER TEMP TEMP SARO. STD STD ST.DGM ST.DGM ST.DGM

TIME H VOL Vi VOLVf IN OUT PRES. DGMVi DGMVf TEMP IN TEMP OUT Yds Y FACTOR DELTA H@

(min) ( "H2O) (cu. ft.) (cu. ft.) (deg F) (deg F) ("Hg) (cu. ft.) (cu. ft.) (deg F) (deg F) FACTOR

15.0 0.5 800.365 806.205 66.0 65.0 29.74 720.700 726.420 65.0 65.0 1.006 0.985 1.901

10.0 1.0 806.205 811802 67.0 66.0 29.74 726.420 731.840 65.0 65.0 1.006 0.975 1.879

8.0 1.5 811.902 817.460 68.0 66.0 29.74 731.840 737.215 65.0 65.0 1.006 0.973 1.834

8.0 2.0 817.460 823.821 69.0 66.0 29.74 737.215 743.382 66.0 65.0 1.006 0.974 1.861
9.0 2.5 823.821 831.550 69.0 67.0 29.74 743.382 750.900 66.0 65.0 1.006 0.977 1.977

7.0 3.0 831.550 838.090 69.0 67.0 29.74 750.900 757.252 66.0 65.0 1.006 0.975 2.011

AVERAGE 0.976 1.910

So)
-D
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Thermocouple I.D. 1/(,.-/-1 //(

Thermocouple Calibration Data Sheet

Date .1-10 -71-
Initials ;tee
Ambient Temperature
Barometric Pressure

T.e. Indicator
Reference I.D.

~tJ~/~-r­

./14~/if6h:fJ

A I) 1:'><-
Reference Thermocouple Temperature

Temperature· Temperature· Difference*"'"
-F -F -F %

Ice Bath
/2- J.J- -- --
12- 52 - .----

3...2- 5.2- - --
Boiling Water

02/1 c:21-2 '1 0.2

?/ ( 2-1Z- I 6.2-

2 ( I .2 / / - -
Hot~

C~ ~L/
,

( 0..;;-'
/1;'-1$11m .,-

or t~ - -

(p~ &'1 SI Dr 2-

*Readings taken at one minute intervals

..... (ref. temp."F + 460) - (test T.e. lemp:F + 460)/(ref.temp.F + 460) x 100 < 1.5

lab#2JTCal.XLS
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Thennocouple I.D_...2??/'7' LA/~

'2-0 I

Thermocouple Calibration Data Sheet

Date .1- /0 - C;~

Initials AcP
Ambient Temperature
Barometric Pressure

T.e. Indicator
Reference 1.0.

~O~R~o~~

~n('t:.<-~" ~~~

-:>A G- C>~ 8u~
Reference Thermocouple Temperature

Temperature* Temperature* oifference**
-F eF ·F %

Ice Bath
J:2- 32 - -
"5?- 72- - -
32-- 3'3 L: 62-

"".~

Boiling Water /1; ;2-/f .,...-.- -

:z /I ~I/ - -

2 t / z,-I/ - -
.....Iolort:m

r;,~ (;¥ (
AH$,(F77-'--- 6.~

&S &r ( O-J-.

US ~i ( (J'2-

"Readings taken at one minute intervals

... (ref. temp."F + 460) - (test T.e.temp.·F + 460)/(ref.temp.F + 460) x 100 < 1.5

lab#2/TCaI.XLS
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0. eO
o. C;C

PRESSURE SENSOR CALIBRATION DATA FORM
~

3-lo-9iZ- Control Box # W4/!~DH.~Date

Ambient Temperature0~ of Barometric pressure-9'tli in Hg
J71-~ OQJ.n~ .l'fr-B~

tJ./f

-

LPt.J O-~.2~ 0 . .20 O~U

t>. ~/7 ~./>

t? /0 /'iJp..

/ O-Or- (J~t7r-

)//1-11 O-L?.S f)_ 2 0 (j,-Z-d -
cJ./r 0./5 -
et-I () c/. /0 --~
().~C;-- o.V)

..-= --

(ref pres. • H20· test pres, • H20» • IOO~ 5%
(ref pres. "H20)
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PRESSURE SENSOR CALIBRATION DATA FORM
~

Date .1-/o -l,z- Control Box #~/I!I~~
Ambient Temperature C:0F Barometric pressureG;.9.1'I in Hg

~AG-- O~H,%~

/

IIIvt4 6 - ;;L

Y20 J.2-6

~ yo "'? }O 0/ trz..
/~r .~~ V,,~p '3.0

0·&0 (/ 80 - -~

J .2tJ :1;0 -
21'0 Y.30 D/ '2..
I~r /bO O/)p 3.6

0

t2 DO -o olJ

/.~o I~O

/2{) ;: ~!J ~

{2 l30 tJ- fftJ ~

o·L/tJ 0-1tJ ~ --
I. tp 0 /., pO ".--

/,;20 ;.ZO -----
O.go o.f50

o L,/(J o.re

(ref pres. • H2Q - test pres, "H20)) • 100~ 5%
(ref pres. "H20)
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PRESSURE SENSOR CALIBRATION DATA FORM,

Date J--/l) -f7- Control Box "# ~~/I /1AIf/lJH~
Amb~~ _TemEerature &fof Barometric Pressur~1f in Hg

~n~r-T"'~":"

Illtl\1][~:IIIII'llllliII111.'11

"

10,0 10.0

/-:0 -?-.D
'f,O cr.~

ol,O 2-.0

/0. 0 /OJ}

;hf:/ 1-.0
'I. cJ r· O

~'O Z--.tJ

If'BO <-f f;o

5.~ 3-1-0
-:? &/0 c2~O

/;2£/ /.'L.-ZJ

'If;£} Lj P'O
3.~O 5·h
02. i/o ~m

/.:2£/ Il-()

-

CJ- ( 2.8

(ref pres. • H20 - test pres. "H20)) • IOO~ 5%
(ref pres. "H 20)
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AIR QUALITY. LLC

Standard Dry Gas Meter Calibration

Am Test-Air Quality Meter Identification: Standard Dry Gas Meter #2
Calibration Meter/Serial Number. Equimeter #2299007
Calibrated by Homer Dulin Co. on 1/9/97
Calibrated against spirometer
File: GW4:slw:\sharon's\calfile\stdm#297; 1.006

265

Indicated Volume
(cfm)

1.214
1.211
1.221
0.980
0.967
0.972
0.801
0.792
0.800
0.606
0.627
0.599
0.443
0.448
0.438

Actual Volume
(cfm)

1.217
1.219
1.224
0.988
0.974
0.984
0.799
0.797
0.808
0.611
0.628
0.601
0.446
0.456
0.439

Net Yds Factor

1.002
1.007
1.002
1.008
1.007
1.012
0.998
1.006
1.010
1.008
1.002
1.003
1.007
1.018
1.002

Net Average Yds Factor: 1.006
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HOMER R. DULIN CO.
729 EAST WILLOW STREET

LONG BEACH, CALIFORNIA 90806
(310) 424-8533 (213) 636-4096 FAX (310) 426-7707

CERT. NO. 1-256-7

CALIBRATION CERTIFICATION
SUBMITIED BY: AM TEST AIR QUALITY

FLOWMETER SERIAL No.: LM #9

MANUFACTURER: EQUIPMETER:

MODEL: CL-250

TUBE No:

MFG. SERIAL NO: 2299007

Float No:

Remarks:

CFM

CALIBRATED IN CFM AIR@ 14.7 PSIA & 70 DEG F.

INDICATED

Accuracy:

CFM

SEE DATA

ACTUAL

I 1.214
I I 1.217

I 1.211 1.219
"

1.221 1.224 ..
0.980 0.988 ..
0.967 0.974
0.972 , 0.984
0.801 0.799
0.792 0.797. ., ..

0.800 0.808
0.606 0.611

I 0.627 0.628
r- ,.

I. 0.599 0.601
-I- .."-- ._.

I 0.443 L 0.446

l 0.448 0.456
--~

'-f--- .
0.438 0.439

...-

Flowmeter Certified with HOMER R. DULIN CO.

Equipment No. 12400 Accuracy 0.2%_._--- Calib. Due 5-21-98

NIST Cert. No. 821/256550-96 Procedure No: 101 G

Our standards are certffied by or are traceable to the National Institute or Standards and Technology and comply with MfL-5TD 45662A

and ANSIINCSL Z540-1.

The collective uncertainty of the standards used in this calibration does not exceed 25% of the certified accuracy of the instrument

under lest.

P.O. No 33893

1-09-97 1-09-98

Shipper No.-------
P.HARRISON PH~

CALIBRATION DATE RECALIBRATION DATE CALIBRATION TECHNICIAN
AGCS2M003338
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Submitted By: AM TEST AIR QUALITY

Flowmeter SIN : LM It9

Mfr. SIN: EQUIPMETER.: 2299007

Tube :

Model: CL·250

Date: '-00·97

Technician: P.HARRISON

Accuracy : SEE DATA
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot Tube #__~JD~~~t:~__
Client

5~; vvALocation
'--::......::.-.-..:........-..:......._-_..:-..:.......:..=----=-----=-------------~---

I 7
.AS~ ~f2c:;.v'& ~~--r ~Mf'~--<

si te (s) __M_A-t_,.,l_~__~__-C_~_t.._tl_S_T_A_CK..-=-- _

Test f I (Date (s) _~___.:_~_-_).:..-).4_1_7 _

pitot tube assembly level? ~s no

pitot tube openings damaged? yes (explain below) ~o

ell '" '<3 ° « 10°), Cl~ 0= <3 ° « 10°), 61 '" .( I o «50),

82 .. <I ° «5°)

y '" 0, 0 II< 0 A '" em (in.)

z .. A sin Y E: __<.i..::O....,:•..::::..O-=O....::;S=------I( em (in.); <0.32 em «1/8 in.),

II
W .. A sin 0 '" _.(..:...:°::.....:....0_ 0_5-=--__ em (in.); <.08 em « I /32 in.)

PA _------'0=::.........:·5""---.::::3=5:.....- em (i n.) Pb Q. S31

D O. 3 7S {I (. )I .. __---=:......:....:::::......_t.-..= em In.

em (in.)

comments:

~",p'~f -i.. be

Calibration required? *­___yes ___no

*rf yes, tag and take out of service until repaired.
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TYPE S PITOT TUBE INSPECTION DATA FORM

Date:zJ:.r'e/0 b.e-: 8/925- pitot 'l'ube #_--'?L·~~~/'~t _
Client

--~

site (s) ~_M_A-wJ...:..-:._,<::e~_M-::.~-,--'t"'-,--.:...~...:...;;..wJ,,-,,--_-""C--=--~----=- _

--- ..------

F'itot tube assembly level? ~ yes no

Pitot tube openings damaged? yes (explain below) ·L..---l1"o

0: I '" .«3 ° (<10°), Cl2 "" <3 ° «) 0°), G1 I: « ° «50),

62 c= <I ° «50)

Test !
Date (s) __'3_[~_-'3_:u_l_t{_7 _

y. 0, 8'" 0, A'" em (in.)

em (in.); <0.32 em «I/B in.),

em (in.); <.08 em « I /32 in.)

PA __....;;O-.::<:=.S-=-2.~Z==----_II em (i n.) Pb __.:::O:...:.~5~.z:...::2=--1I eIII (i n.)

0.3 ?'S" (.D t '" _~~~~t..:~ em In.)

Comments:

Calibration required? *___yes ____no

*If y~s, tag and take out of service until repaired.
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Thermocouple I.D. T6 E

Thermocouple Calibration Data Sheet

Date l 12 ~ 16
Initials :D:::Jz
Ambient Temperature
Barometric Pressure

61 ~F

29.65 "Hg

T.e. Indicator
Reference I.D.

Reference Thermocouple Temperature
Temperature* Temperature* Difference**

·F 'F 'F %
Ice Bath

3z 3J ( (J.2

3z- 3.3 ( (J,Z

.?z-- 33 ! (),2

Boiling Water
;2/0 c2t7s-- ~ ().;Z-

;"r;r-0& ;:2/0 c?-t:JS- ;;- tJ-?-

SL/tf :;:20~ -> o. :;z-
Hot Oil

281/ :28& ;:J 0·3

~r-q ~
cR?Y .;28"& ;;2 0·3)~

c2?'f c2g{;, ;J 0,3

"Readings taken alone minute intervals

.... (ref. lemp:'F + 460) - (lest T.e. temp:F + 460)/(ref.temp.F + 460) x 100 < 1.5

Iabtt2lTCaI.XLS AGCS2M003342
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Thennocouple I.D. T5 K

Thermocouple Calibration Data Sheet

211

Date /- } Z . 16
Initials ~
Ambient Temperature
Barometric Pressure

69 "F
z.9. 6.2 "Hg

T.e. Indicator
Reference 1.0.

F/~ke 5z
iJ?e'-cuqt J,V 61a.s5

Reference Thennocouple Temperature
Temperature· Temperature· Difference-

·F eF of %
Ice Bath

0·2-gZ 3.3 I

3"2 .33 I 0.;2.

~2- 33 I 0.2-

Boiling Water
;2/0 > O.;Z;:Jt:l~

2-~-<j(.

;;JIO .;;o~ > t:).?-

~/O ~P~ $ O·;Z

Hot Oil
3/D /0 13JOt)

2 ....~-Cj (;

5(}O JILl /0 13

300 3/0 /0 /3

*Readings taken at one minute intervals

... (ref. temp.~ + 460) - (test T.e. temp:F + 460)/(reUemp.F + 460) x 100 < 1.5

1ab#2ITCaJ.XlS
AGCS2M003343
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211-

SECTION 1. DESCRIPTION

1.1 General

The SeNomex 14008 series of gas analysers comprises two base units, the 14108 analyser
using dual wavelength, single beam infrared technique and the 14208114218 oxygen analysers
using paramagnetic technology. This manual describes the 14208 oxygen analyser.

The 1400B series may be fitted into a twin unit 19· rack mounted case, a bench top case or a
single unit case for flush panel mounting.

The 1420B has voltage and current outputs, multiple ranges. oxygen level alarms, flow alarm and
remote range indication.

A version of the analyser is available for oxygen purity measurements.

Included with the analyser are the following accessories:

Fuses
Filters
'0' connectors

'0' connector hoods
Manual
lEG Power conn'ector

2531·0526
2377-3608
2535-7127 (plug)
2535-7374 (socket)
2535-7088
01420oo1B
2533·1437

,,

A 3 1/2 digit green LED indicates the oxygen content to 0.1% resolution.

WARNING

This analyser is not suitable for use in hazardous areas
or for measuring flammable sample gases.

1.2 Principles of Operation

The 14208 oxygen analyser measures the paramagnetic susceptibility o! the sample gas by
means of a magneto-dynamic type measuring cell.

Oxygen is virtUally unique in being a paramagnetic gas. this means that it is attracted into a
magnetic field. In the Servomex measuring cell the oxygen concentration is detected by
means of a dumb-bell mounted on a torque suspension in a strong, non-linear magnetic field.
The higher the concentration of oxygen the greater this dumb-bell is denected from its rest
position. This deflection is detected by an optical system and twin photo-eells connected to
an amplifier. Around the dumb-bell is a coil of wire. A current is passed through this coil to
return the dumb-bell to its original position. The current is measured and is proportional 10
the oxygen concentration.
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1.3 Sampling System

The sampling system of the analyser includes a combination filter/automatic flow control
device, designed to keep a constant flow of sample gas through the measuring cell for
varying input pressures and to prevent the entrance of particulate matter into the measuring
cell. Excess flow is vented to the by-pass.

An optional back pressure regulator is available for high oxygen concentrations to reduce the
errors which would occur due to changes in barometric pressure.

CELL

FLOW
SENSOR

..........-
®

RESTRICTOR
~ REQUIRED' ,

FOR BACK...
~ PRESSURE
N

Q. REGULATOR
t;
;; OPTION. IN

BACK
...-~•......c PRESSURE

REGULATOR
(OPTION·ALl

OUT

Rgure 1.1 Schematic of Sampling SystemAGCS2M003345



S300761

1.4 Use With Toxic or Flammable Gases

1.4 .1 Toxic Gases

If the analyser is used with sample gases which may be toxic, asphyxiant or otherwise
harmful to health then adequate precautions should be taken to ensure safe installation and
operation.

These precautions could, for example. include ensuring good quality sample piping to reduce
the possibility of leaks, regular leak checking of the analyser and sample piping, minimum
sample pressure, adequate ventilation of enclosed spaces and the possibility of monitoring for
toxic levels.

The analyser vent should be piped to a well ventilated area.

1.4.2 Flammable Gases

WARNING

This analyser is not suitable for use in hazardous areas
or for measuring flammable sample gases.

Consult Servomex for details of analysers which may be more suitable for measuring sample
gases which can be toxic or flammable.

1.5 Specification

Performance Specification (typical)

Repeatability:

Temperature
coefficient:

Response
Time:

Better than ±O.1 % O2 under constant conditions (measured at the IV
electrical output).

±O.005% 02 ±O.04% of reading(on display) per °C change
from calibration temperature.

Less than 15 seconds to 90%.
At point when flow alarm is triggered the response time will be
approximately 50 seconds
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Outputs

Display:

Output:

Alarm outputs:

Oxygen level:

Flow fail:

Local alarm:

Sample reguirements

Condition:

Inlet pressure:
(Standard)

(With back­
pressure
regulator)

Flowrale:

Filtering:

Materials exposed
to the sample:

Gas connection:

Physical Characteristics

Case:

Case
classification:

3 1/2 digit LED reading 0.0 to 100.0% oxygen with overrange
capability.

4-20mA (isolated), maximum load 600 ohms. Isolation 110V ac.
0-1V (unisolated), minimum load 1000 ohms for range selected.

2 oxygen level alarms, SPCO relay contacts rated at 1N11 OV AC or
1N28V DC, non~nduetive. Can be configured to high or low.
Independent of range.

SPCO relay contacts rated at1N110V AC or 1A 28V DC,
non-inductive.

Red LED lamps flash when alarm active.

Clean, dry gas with dew point SOC below ambient temperature.

3.5 to 70kPa (0.5 to 10psig). Inlet pressure changes within this
range will change the reading by less than 0.1% O2,

17kPa to 35kPa (2.5 to 5 psig).
Pressure values will be increased by 1 psig for every 2000h(1 OPa
per 1000m) altitude above sea level.

1 to 6 litreslminute approximately depending on sample pressure.
Version with back pressure regulator: 1 - 2 litreslmin .

0.6 micron replaceable filter integral to the automatic now control
device.

Stainless steel, Pyrex glass, brass, platinum, epoxy resin, Viton,
nylon, neopl"ene, polypropylene and glass fibre filter.

6.4mm (1/4~) 00 tube.

Steel and aluminium finished in epoxy powder paint.

IP 20 (I EC 529) when fitted into the Servomex 1400 series 19 inch
case.
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Dimensions:

Weight:

Electrical

AC Supply:

Power required:

Environmental Limits

Operating ambient
temperature:

Storage temperature
range:

Relative humidity:

Sunlight:

Vibration:

EMC:

1.6 Product Identification

See FJgure 2. l.

5Kg (11Ib) approximately.

88 to 264V, 47 to 440Hz.

50VA.

o to +4~C (32 to 113°F)
oto 40°C (32 to 104°F). when fitted in bench top case.

0-85%, non-eondensing.

Protect from direct sunlight which may cause the interior of the
analyser to overheat.

~rotect the analyser from excessive vibration.

Complies with EN 50022(1987) CLASS A for conducted interference
and radiated electric field.

A label is fitted to the rear panel giving the model and serial numbers. It is of the form
142OtB701INNNN where NNNN is' the serial number
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Figure 5.1 Exploded View 14208 Oxygen Analyser AGCS2M003349
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Setvomex

14108
Infrared Analyser

Instruction Ma.nua·1

Ref: 01410/0018/0
Order as part No. 014100018

@Sl ~
• U[lU1I1

• lCtIlilTlIW:~ 1lll11<l",
• lUllS

CertifICate No. 05166

ISO 9001 (1987)
EN 29001 (1987)
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CUSTOMISED CIRCUIT VARIABLES

The lQOO display pcb
with et6Ad6~d/special

as follows :-

(0141090210) on this instrument
resistor values and swi tch

is fitted
settings,

Resistors Special Switch I Settings

R8 -B*W 1/1 OW

R9 CfI\O 1/2 ON

RIO Hffi,I 1/3 Off
Rll. 50012. l/q ON

R12 500R 1/5 ON

R13 50012.. 1/6 ON

Rlq SOOR In 0'(11

R15 50QR 1/8 ovJ

Standard Switch 1 settings are listed on Page 18 of the manual.

AGCS2M003351



S300767

Section 1.

1.1 General

Description and Specification.

This manual describes the Servomex
an<l1 yser.

1410 infra-red gas

The 1410 is supplied for packaging into a 19 inch rack, 4U
high, case. A suitable case is available from Servomex,
part number 00022905.

If the 1410 is not fitted into a suitable protective case by
Servomex (eg. when the 1410 is supplied as an OEM chassis)
it is then the responsibility of the user to ensure that
suitable precautions are taken so that the level of
protection is adequate for the intended environment.

A 3 1/2 ·digit LED display indicates the gas concentration

The analyser has built-in alarms for flow failure,
instrument fault and high concentration level. These alarms
have indicating LED's on the front panel. An alarm relay is
fitted inside the unit and can be selected by the user to
operate on anyone of these alarm conditions.

A switch on the analyser's front panel selects the
measurement range. Pins on the rear of the analyser allow
connection of a remote range change switch Which, if
connected, overrides· the front panel switch.

WARNING

This analyser is not suitable for use in
hazardous areas or for. measuring hazardous gas mixtures

1.2 Specification

Principle:

Accuracy:

Linearity:

Repea tabi Ii ty:

Zero drift:

Infra-red. Single beam dual wavelength.

Subject to available standards or gas
mixtures. Typically better than +/- 2% FSD.

Better than +/- 1% FSD.

Better than +/- 1% FSD

Less than 2% FSD per week

Effect of sample Less than 1% FSD for 50% cell window
cell contaminat~on: obscuration, due to broad band contamination.

Temperature
coefficient:

Zero - less than 0.2% FSD per deg C
Span - less than 0.4% of reading
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Sample pressure Less than 0.15% of reading per mbar
coefficient:

Response time: Typically 30 seconds to 90%.

Electrical output: 0 to IV, isolated, min load lK
and
4 to 20mA, isolated, max load
impedance SOOR.
Note that the current and voltage
outputs are not isolated from
each other.

operating ambient 0 to 40 deg C (32 to 104 deg F) •
. tempera ture:

Relative humidity: 5 to 85% non-condensing.

Storage -20 to +70 deg C (-4 to 158 deg F) .
temperature:

Storage relative 80% RH maximum.
humidity:

AC supply; 120 or 240V AC, +/-10%, 45/65Hz.
Max load 30VA.

Alarms

Instrument/level/
flow alarm:

Additional Gas
Concentration
Alarm:

Sample Requirements

This alarm can be configured to operate
in different ways:- .

1. As a concentration alarm only
2. As an· instrument fault alarm only
3. As a flow alarm

4 sets of changeover relay' contacts rated at
3A/120V, lA/240V AC or lA/2aV DC.
Relay de-energises on alarm or power failure.
See section 2.3.1 for details of how to
configure these alarms~

Change over relay contacts rated at
IA/28V AC or DC . Relay de-energises
on high concentration or power fail.

Pressure: 0.9 to 1.1 bar absolute.

Flowrate: Typically 100ml/min to I litre/min.

Materials in contact
wi th the sample: Stainless steel, Won, sapphireJCaF2, UPVC, as staooard.

Gas connection: 6.4mm (1/4in) 00 tube, suitable for push-on
tubing or 1/4 inch compression fittings.
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Section 4. Principles Of Operation And Product Description

4.1 Description Of The 1410

The 1410 analyser comprises two major assemblies:-

1. 12X1 infrared bench (see appendices A-D)
2. Front panel assembly (see figure 4.1)

.~.

I E.C MAINS
PLUG FUSE &
VOLTAGE
SELECTOR

RANGE INDICATION
RANGE SWITrn

ALARM STATUS
INDICATORS

SPANrZERO
~ & ALARM
~ SET POTS.

ALARM INDICATOR
~ & ·SWITCH.

Figure 4.1 General Construction
AGCS2M003354
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PO -042 9/93
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AIR QUALITY, LLCRESUME OF
KRIS A. HANSEN, QEP

PRESIDENT
AM TEST-Am QUALITY, LLC

EDUCATION

B. S., Chemistry, Central Washington University, 1973
Coursework and 2.5 years research completed towards M.S.,
Chemistry, Central Washington University
Several workshops, courses and conferences armually
on the subjects of CEMS/PEMSICAM Rule, the Clean Air Act
Amendments, and advanced emissions measurement.

PROFESSIONAL MEMBERSHIPS/CERTIFICATIONS

Institute of Professional Environmental Practice (IPEP),
Qualified Environmental Professional (QEP), July 1995
Air and Waste Management Association (A&WMA), member since 1978
Pacific Northwest International Section of A&WMA (PNWIS)
Source Evaluation Society (SES)

PROFESSIONAL EXPERlENCE

Am Test-Air Quality, LLC was fonned under the direction of Mr. Hansen in 1982.
This company conducts full-service source testing activities. Mr. Hansen follows
developments in EPA testing methodology and has developed sampling and analysis
techniques for many sources for which EPA guidelines are not available. He has
worked at numerous types of industrial facilities throughout the United States and
internationally. Mr. Hansen manages an experienced field testing and laboratory
analysis staff. He manages all phases of project development, including cost
estimation, scheduling, sample collection, analysis and report preparation. He also
manages all other aspects of the business, including business development and
persormel issues.

Prior to joining Am Test, Inc., Me. Hansen's professional experience included 4.5
years with an environmental consulting firm, and 2 years as a laboratory instructor and
research fellow while attending graduate school at Central Washington University,
where his research emphasis was in gas chemistry. Mr. Hansen has 18 years of
professional experience.

Me. Hansen has assisted in the instruction of EPA Air Pollution Training Institute
(APT!) courses offered by the EPA in cooperation with the University of Washington.
Mr. Hansen was the recipient of the 1987 PNWIS/APCA "Hardhat Award" which was
presented in recognition of his contributions to the advancement of source sampling
technology in the Pacific Northwest. He is a current board member of the Puget Sound
Chapter of PNWISIA&WMA. In 1995, Mr. Hansen received his Qualified
Environmental Professional (QEP) certification. Through the QEP certification,
environmental professionals demonstrate their breadth and depth of knowledge and
experience, and commit to abide by the Code of Ethics of the Institute of Professional
Environmental Practice (IPEP). Mr. Hansen is the Regional Coordinator (Washington
and Alaska) for QEP certification testing.
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AIR QUALITY, LLC

RESUME OF
ANGELA F. BLAISDELL

VICE PRESIDENT/SR. TECHNICAL WRITER

EDUCATION

B.S., Marine Resources, Western Washington University,
Bellingham, Washington, 1980
Minors in Chemistry and Biology
Several workshops, courses and conferences annually, including
a Continuous Emission Monitoring System (CEMS) Workshop, taught
by Dr. James Jahnke in October 1992 and April 1993, a Title V Operating
Permits Workshop in May 1993, an Advanced Emission Measurement
Workshop in July 1993, a Title III MACT Workshop in 1994 and
Enhanced Monitoring Workshops in 1993 and 1994.

PROFESSIONAL MEMBERSHIPS

Air and Waste Management Association (A&WMA)
Pacific Northwest International Section of A&WMA (PNWIS)
Source Evaluation Society (SES)

PROFESSIONAL EXPERillNCE

Ms. Blaisdell has worked with Am Test-Air Quality, LLC since 1984 and has over 15
years of professional experience in the field of air quality. She helps manage all
aspects of source test projects, including initial client contact, scope of work
preparation, scheduling, pre-test coordination, implementation of quality assurance
programs for field sampling, analysis, data reduction, final data review and report
preparation and review. She reviews current literature for each test method and
incorporates the methodology into our testing and reporting protocol. Ms. Blaisdell has
assisted in the instruction of the EPA-APT! 464L "Continuous Emission Monitoring"
course, the EPA 450 "Source Sampling for Particulate Pollutants" course, and the EPA
502 Course "Hazardous Waste Incineration" offered by the EPA's Air Pollution
Training Institute in cooperation with the University of Washington. She was the
General Chair of the 1994 PNWIS Spring Specialty Conference on Enhanced
Monitoring, and was a speaker at the 1990 and 1991 PNWIS annual meetings on the
subject of continuous emission monitoring systems (CEMS). Angela is the current
Treasurer and past secretary/treasurer for the Pacific Northwest International Section
(PNWIS) of the Air and Waste Management Association (A&WMA) and is the past
Chair for the Puget Sound Chapter of PNWIS. Ms. Blaisdell was the recipient of the
1991 PNWIS/A&WMA "Labcoat Award" which is presented each year to an individual
to recognize his contribution to the advancement of source sampling methodology in
the Pacific Northwest.

Prior to joining Am Test, Ms. Blaisdell acted as a Project Leader and Office Manager
for an environmental engineering consulting firm in the Seattle area for 2 years.
Experience with that finn involved sample collection, analysis and report preparation
for source and ambient air, water and industrial hygiene studies. Ms. Blaisdell also
worked on various research projects in the Chemistry department while attending
Western Washington University.

(alb'<:lbplres·'lb. 3/6196) AGCS2M003360
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AIR QUALITY, LLC

RESUME OF
JAMESA.GUENTHOER

SENIOR PROJECT ENGINEER

EDUCATION

B.S., Geology, Juniata College, Huntington, Pennsylvania, 1972
M.S.E., Environmental Engineering Division, Department of Civil
Engineering, University of Washington, Seattle, Washington, 1985
Continuous Emission Monitoring System (CEMS) Workshop,
taught by Dr. James Jahnke, April 1993.

PROFESSIONAL MEMBERSHIPS

Pacific Northwest International Section of AWMA (PNWIS)
Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Mr. Guenthoer has been a Project Engineer for Am Test-Air Quality, LLC since 1983
and has over 19 years of professional experience. Mr. Guenthoer specializes in
perfonning field sampling for source emission evaluations. He is experienced in the
collection of samples to be analyzed for particulate matter, particle size distribution,
sulfur and nitrogen oxides, hydrogen sulfide, semi-volatile and volatile organic
compounds (including dioxins and furans) , toxic air pollutants, and other chemical
species. Mr. Guenthoer was the recipient of the 1989 PNWIS/APCA "Hardhat
Award" which is presented each year to an individual to recognize his contribution to
the advancement of source sampling technology in the Pacific Northwest.

Mr. Guenthoer was formerly the Operations Manager for Pollution Control Systems,
Inc. of Seattle, Washington for 4 years and handled the design, technical services and
sales of in-stack source test Cascade impactors. He assists in the instruction of EPA
450 and EPA 468 Source Sampling Short Courses for particulate and gaseous pollutants
which are offered each year by the EPA in cooperation with the University of
Washington. He has also assisted in presenting workshops to demonstrate the use of
in-stack source test Cascade impactors.

Mr. Guenthoer was formerly associated with Air Pollution Systems of Kent,
Washington conducting research and development studies on novel particulate control
technology. Prior to his association with Air Pollution Systems, Mr. Guenthoer was
the Testing Manager for Rossnagel and Associates of Medford, New Jersey and was in
charge of all water quality, industrial hygiene, and source testing for 3 branch offices.
During his 5 years with this environmental testing fum, Mr. Guenthoer has conducted
compliance source tests for local, state and federal government in over 40 states and in
Canada and served as a professional expert witness in environmental legal cases.

IlfblclbplrC:S-j>i.3/6I96)
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AMr:ST
AIR QUALITY, LLC

RESUl\1E OF
KEVIN P. ORTON

SENIOR AIR QUALITY SPECIALIST

EDUCATION

Kern Occupational Center
Graduate of Telecommunications
Bakersfield, California
Continuous Emission Monitoring System (CEMS) Workshop,
taught by Dr. James Jahnke, April 1993.

PROFESSIONAL MEMBERSHIPS

Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Mr. Orton has worked for Am Test-Air Quality LLC since 1992 as a Senior Air
Quality Specialist, and has over 10 years experience in the field of air quality and
industrial source emissions testing. Mr. Orton conducts source emission testing and
activities related to source emission testing, including field sampling, test equipment
maintenance and calibration, test planning and preparation, and data reduction and
evaluation. He has performed sampling for particulate matter, particle size
distribution, sulfur and nitrogen oxides, reduced sulfur compounds, semi-volatile and
volatile organic compounds, toxic air pollutants, metals and other EPA methodology.
In the laboratory and office, he performs test equipment trouble-shooting, maintenance,
fabrication, and calibration.

Prior to joining Am Test-Air Quality, LLC, Mr. Orton was a Senior Field Technician
for Genesis Environmental Services Company in Bakersfield, California for 2 years.
This company performed work primarily for the petroleum industry, which involved
conducting instrumental test methods and wet test methods at boilers, vapor recover
systems, cogeneration units, refinery process streams, internal combustion engines, and
other stationary and non-stationary (e.g., tanker ships) sources of emissions. Mr.
Orton also performed equipment calibrations and QA/QC procedures for source testing
and laboratory data,

Prior to his position with Genesis Environmental, Mr. Orton was a Senior Field
Technician for Sierra Environmental Engineering, Inc. in Costa Mesa, California for 4
years. He tested a variety of production processes at various facilities including,
refineries, petro chemical, smelters, gas furnaces, power generation facilities (including
gas, oil, coal, and biomass), and the automobile industry. In this position, Mr. Orton
performed a wide variety of EPA California Air Resources Board (CARB) tests
methods and also worked in their analytical laboratory performing chemical,
quantitative and photometric analyses as well as gas chromatography.
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RESU1\1E OF
E. RAY LAWRENCE

SENIOR AIR QUALITY SPECIALIST

EDUCATION

EPA 450 "Source Sampling for Particulate Pollutants Course",
August 1992.
Continuous Emission Monitoring System (CEMS) Workshop,
taught by Dr. James Jalmke, April 1993.

PROFESSIONAL EXPERIENCE

Mr. Lawrence began his employment with Am Test-Air Quality, LLC in 1992. He
conducts source emission testing and activities related to source emission testing,
including field sampling, test equipment maintenance and calibration, test planning and
preparation, and data reduction and evaluation. In the laboratory and office, he
perfonns test equipment trouble-shooting, maintenance, fabrication, and calibration.
He helps keep the Air Quality shop and mobile laboratories organized and stocked with
the necessary sampling supplies and parts.

Mr. Lawrence is experienced at performing the following test methods: EPA Methods
1, 2, 3A, 4, 5, 6, 6C, 7, 7E, 8, 10, 11, 12, 13B, 16A, 17, 20, 23, 25A, 25B, 26,
26A, 29 (multiple metals sampling), lOlA, 201A, 202, 306, 308, semi-volatile organic
compound sampling (including dioxins and furans), volatile organic compound testing
by VOST or TO-14, particle size distribution, continuous emission monitoring systems
certifications, and other miscellaneous EPA methodology.
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RESUME OF
PAULJ.CLARK

AIR QUALITY SPECIALIST

EDUCATION

Naval Nuclear Power School, 1982
Various Naval Engineering Courses
Numerous Safety and Hazard Communication Courses
OSHA 80-Hour Hazardous Waste Training, 1993

PROFESSIONAL EXPERIENCE

Mr. Clark began his employment with Am Test-Air Quality, Inc. in January, 1995.
He conducts source emission testing and activities related to source emission testing,
including fieJd sampling, test equipment maintenance and calibration, test plarming and
preparation, and data reduction and evaluation. In the laboratory and office, he
perfonns test equipment trouble-shooting, maintenance, fabrication, and calibration.
He helps keep the Air Quality shop and mobile laboratories organized and stocked with
the necessary sampling supplies and parts.

Mr. Clark is experienced at performing the following test methods: EPA Methods 1, 2,
3A, 4, 5, 6, 6C, 7E, 8, 10, 11, 12, 13B, l6A, 17,20,23, 25A, 25B, 26, 26A, 29
(multiple metals sampling), lOlA, 20lA, 202, semi-volatile organic compound
sampling (including dioxins and furans) , volatile organic compound testing by TO-14,
particle size distribution, continuous emission monitoring systems certifications, and
other miscellaneous EPA methodology.

Prior to joining Am Test-Air Quality, Inc., Mr. Clark was an Environmental
Teclmician for several Seattle based companies, including Chempro, Airco Services,
Inc. and Penberthy Electromelt International, Inc. Mr. Clark also worked as a Shift
Supervisor at Penberthy Electromelt, a hazardous waste thennal treaunent unit and as a
Field Supervisor at Airco Services, Inc. His responsibilities have included the
organization and demobilization of 2-12 person crews for emergency spill response, site
remediation and industrial cleaning as well as the development and implementation of
safety training programs. In 1987, Mr. Clark was honorably discharged by the U.S.
Navy after 6 years of active duty with a rank of E-6 and the position of Leading Petty
Officer for the Reactor Laboratory Division aboard a Nuclear Powered Submarine.
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RESUME OF
JUDITH A. AASLAND

SENIOR TECHNICAL WRITER

EDUCATION

Coursework partially completed towards B.S., Business Administration
Washington State University, 1982-1984
Continuous Emission Monitoring System (CEMS) Workshop,
taught by Dr. James Jalmke, April 1993.
Enhanced Monitoring Workshop, May 1994

PROFESSIONAL EXPERIENCE

Ms. Aasland has worked for Am Test-Air Quality, LLC since 1992 and has had over 7
years of experience in providing administrative support in the environmental industry.
In the office, Ms. Aasland assists with project coordination, perfonns data reduction,
data review and report preparation for the senior reviewers. She also assists in word
processing of proposals and test plans and perfonns numerous administrative duties to
keep the air quality office organized and operating effIciently.

Prior to joining Am Test-Air Quality, LLC, Ms. Aasland was an Office Manager for
Am Test, Inc. 's Redmond laboratory for 3 years. In this position, Ms. Aasland
coordinated office support personnel in report and invoice generation and provided
administrative support services to the General Manager.

Prior to her employment at Am Test, Ms. Aasland worked for several small
businesspersons as an Office Manager for 3 years. In this position, Ms. Aasland
provided word processing, full-charge bookkeeping and personnel support services for
each businessperson.
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REsmm OF
CHRISTINE L. RAMSEY

TECHNICAL WRITER/CHEMIST

EDUCATION

B.S., Biology and Psychology, Virginia Polytechnic Institute and State
University I 1989
Cooperative Education Program Certificate, Virginia Polytechnic Institute
and State University I 1989

PROFESSIONAL MEMBERSHIPS

Pacific Northwest International Section of A&WMA (PNWIS)

PROFESSIONAL EXPERIENCE

Ms. Ramsey began her employment with Am Test-Air Quality I LLC in June 1996. In
the office, Ms. Ramsey reduces field data and inputs values into data reduction
programs and performs by-hand calculations to verify computer program integrity. She
will also be trained to perfonn technical writing of source test reports.

In the laboratory, Ms. Ramsey is experienced in gravimetric analysis of particulate
matter samples and particle size distribution samples and solvent extractions.

Prior to her employment with Am Test, Ms. Ramsey worked as a temporary employee
through Lab Temps in assorted contract positions, which included Ostex International
in Seattle, and the Ste. Michelle Winery in Woodinville, Washington. Prior to that she
was a Section Leader for the Conventional Chemistry & Microbiology department at
Pacific Northern Analytical in Redmond, Washington for nearly 2 years. Ms. Ramsey
has also worked as a contract employee to Wacker Siltronic in Portland, Oregon and to
LAPTEFF Associates, Consulting Engineers in Woodbridge, Virginia as a
chemist/microbiologist. During college, she worked as a physical science technician
for the US Food and Drug Adminstration.
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AM TEST-AIR QUALITY, LLC
CAPABILITIES

Am Test-Air Quality, LLC is an independent company providing comprehensive air

pollution testing services to industry and government. Am Test, Inc.'s Air Quality

Division was developed in 1982 by Mr. Kris A. Hansen. On January 1, 1991, the Air

Quality Division incorporated as a separate company named Am Test-Air Quality, Inc.

On October 1, 1995, Am Test-Air Quality, Inc. formed a limited liability company

(LLC) named Am Test-Air Quality, LLC. Am Test-Air Quality, LLC's main office

and laboratory facility is located in Preston, Washington. The Preston office employs a

staff of 18 qualified, experienced engineers, chemists and scientists. One aspect of the

testing services provided by Am Test-Air Quality. LLC which we feel is unsurpassed

by other testing furns, is the quality and experience of our personnel. We utilize

highly experienced, motivated personnel on all projects. We believe that the success of

a project is dependent on the use of state-of-the-art equipment and experienced,

knowledgeable personnel. We have performed source testing projects of all different

sizes and difficulty levels. Typically, we dispatch test teams of one to ten individuals.

On all projects, our attention to detail remains extremely high.

Am Test-Air Quality, LLC performs source testing projects at all types of facilities

throughout the United States and Canada. Some of the types of facilities tested

include:

• Oil and Gas Refmeries
• Pulp and Paper Mills
• Gas, Oil, Wood, Coal and Nuclear-Fired Power Plants
• Chemical Plants
• Aluminum Reduction Facilities
• Wood Products Industries
• Smelters
• Cement Kilns
• Hazardous Waste Incinerators
• Municipal and Medical Waste Combustors
• Landfill Gas Flares
• Wastewater and Sewage Treatment Facilities
• Coating and Finishing Facilities
• Manufacturers
• Superfund Clean-Up Sites
• Asphalt Plants
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AIR QUALITY, LLC

Examples of the types of projects Am Test-Air Quality, LLC becomes involved m

include:

• Regulatory compliance with NSPS, MACT, ElF, TSCA,
RCRA requirements

• Continuous emission monitoring system (CEMS)
certifications and periodic monitoring perfoImance tests

• Enhanced monitor certifications (CEMS, CRMS, CPMS)
• Emission inventories for Title V, MACT, NESHAP, SARA
• FTIR - Real-time Air Toxics

Analysis of ~ 100 compounds possible, including
Fonnaldehyde, NH3' HCI, VOCs, methanol

• Portable Gas Chromatograph (GC with FID/TCD/FPD)
• VOCs, Fixed gases, sulfur compounds
• Title III and SIP determinations
• Air pollution control equipment warranty/guarantee/design

testing
• Combustion or control device optimization
• Air toxics studies for hazardous air pollutants (HAPs)
• Particle size distribution studies (PM 10)
• Soil remediation unit (SRU) evaluations
• Vapor recovery unit (VRU) efficiency evaluations
• Destruction/capture efficiency studies for VOCs
• Ammonia slip evaluations
• Pilot plant or engineering-scale trial bums
• Hands-on stack sampling training workshops
• Industry-agency liaison support

'2-38
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MANUAL EMISSIONS TESTING SERVICES

Am Test-Air Quality, LLC perfonns all recognized EPA source test methods for many

types of industries. We also perfonn NIOSH methods, BIF Regulation methods, SW­

846 methods, toxic organic (TO) methods and are experienced at developing test

methods for specialized applications where published methods do not exist. Am Test

personnel keep current on new method development by attending training courses and

utilizing the EMTIC bulletin board system (BBS). A partial list of pollutants measured

using manual test methods follows:

• Particulate Matter
• Particle Size Distribution
• Sulfur Oxides
• Nitrogen Oxides
• Opacity Measurement
• Carbon Monoxide and Fixed Gases
• Hydrogen Sulfide
• Multi-Metals

- Hexavalent Chromium
- ICP Metals
• Low-Level Mercury

• Particulate and Gaseous Fluoride
• Total Reduced Sulfur Compounds
• Volatile Organic Compounds

- 8240 list of VOCs
• Alcohols and Acetates
- BTEX
- Formaldehyde/Aldehydes
- Perfluorocompounds

• Semi-Volatile Organic Compounds
- Dioxin and Furan Isomers
- PARs
- BNAs
- PCBs
- POMs
- Pesticides and Herbicides

• Acid Gases
- Hydrochloric Acid
- Hydrofluoric Acid
- Nitric Acid
- Sulfuric Acid

• Chlorine, CWorine Dioxide and CWorofonn
• Ammonia and Urea
• Rad ionucl ides
• Hazardous Air Pollutants (HAPs)
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CONTINUOUS EMISSION MONITORING SYSTEMS
AND INSTRUMENTAL TESTING SERVICES

Am Test-Air Quality, LLC has four (4) complete continuous emission monitor (CEM)

instrument vans or systems, some of which can be shipped to remote locations. We

maintain an inventory of approximately 100 EPA Protocol 1 (or best available grade)

certified calibration gas mixtures to tailor calibration gases to each source. Each

mobile laboratory is equipped with:

· °2 • CO2 , S02, NOx• and CO analyzers
• Total hydrocarbon (THC) and non-methane hydrocarbon

(NMHC) analyzers
• PC-based data acquisition systems for collecting and

reducing data to provide on-site results
• Cylinder racks for calibration gases
• Heated or unheated Teflon sample transport lines
• Sample extraction systems, including sample probes,

fme particulate filters, moisture removal systems, and
Teflon-lined sample pumps

• Laboratory bench space which can be equipped with
analytical balances, wet chemical analysis equipment and
instrumental methods, including gas chromatography

Am Test-Air Quality, LLC's mobile laboratories are used to perform New Source

Performance Standard (NSPS) testing and to conduct continuous emission monitoring

system (CEMS) performance specification tests and audits. We provide a variety of

CEMS services, including:

• Performance Specification Tests (PST)
• Relative Accuracy Test Audits (RATA)
• Relative Accuracy Audits (RAA)
• Cylinder Gas Audits (CGA)
• Quality Assurance Plans (QAP)

In addition, Am Test-Air Quality, LLC's senior level staff are extremely

knowledgeable in the field of CEMS and can assist in monitor selection, calibration gas

selection, stratification testing to locate CEMS probes, sampling system

troubleshooting, and act as a liaison with the regulatory agency.

For more information, contact Mr. Kris A. Hansen, QEP at Am Test-Air Quality, LLC

at (206) 222-7746 for more information or a quotation.
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Customer:
Cylinder No:
Cylinder Pressure:
Certification Date

~@o@~
-----------------------

Certificate of Analysis: E.P.A. Protocol Gas Mixture
Bryne Specialty Gas P.O. SP-6063-68585
CC44489 Order No. 364140-00

1900 Expiration Date: 5/16/99
-~--

5/24/96 laboratory: los Angeles

Reference Standard Information:

~
GMIS
GMIS
GMIS

Instrumentation:

Component
Carbon Monoxide
Oxygen
Carbon Dioxide

Cyl. Number
300-178187
CC21248
T591121

Concentration
971.8 PPM

20 %
14.01 %

Instrument/Model/Serial No. Analytical Principle
Siemens/5e/B02-777, B02-776 NDIR
Beckmann55/1000242 Paramagnetic
Analytical Methodology does not require correction for analytical interferences.

Certified Concentrations:

.:··:·····:·;:~~:~E:~bn:~xkie.:: .,'.
".:pxY:~1:~rf'::.: .:.
·CarboW"l?i:6~lde
.NitrOge.n':·:

Analytical Results:

1st Component:

: COh:cenftation
. '::." ::9-o§;]?:PM:'

... . ·· ..·::·~iJ>'\~k:"
. :-::2Z~O·%. "
:8.a·iahC'e .. .

Carbon MonoXide

·AE.~·~~.~Y.
HLjo/d: '..

, .
.+l~J:%::· ....--':.....
.+/)1':%:'" .":'"

. Pro"CE:idlire::'
;.-@·1·
:Gf .; ':;'.'
G2

1st Analysis Date:
R 77.800
S 72.700
Z 0.000

2nd Analysis Date:
R 77.800
S 72.800
Z 0.000

5/16f96

S
Z
R

5/23/96
S
Z
R

72.700
0.000

77.800

72.800
0.000

77.800

Z
R
S

Z
R
S

0.000
77.800
72.700

0.000
77,900
72.800

Cone
Cone
Cone
AVG:

Cone
Cone
Cone
AVG:

908.096 PPM
908.096 PPM
908.096 PPM
908.096 PPM

909.345 PPM
908.178 PPM
909.345 PPM
908.956 PPM
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2nd Component: Oxygen

1st Analysis Date: 5/16/96

R 90.000 S 99.000 Z 0000 Cone 22.000 %

S 99.000 Z 0.000 R 90.000 Cone 22.000 %

Z 0.000 R 90.000 S 99.000 Cone 22.000 %

AVG: 22.000 %

2nd Analysis Dale:

R S Z Cone 0.000 %

S Z R Cone 0.000 %

Z R S Cone 0.000 %
AVG: 0.000 %

3rd Component: Ca(pbh: Dioxide

1sl Analysis Dale: 5/16/96

R 50.900 S 80.100 Z 0.000 Cone 22.047 %

S 80.100 Z 0.000 R 50.900 Cone 22.047 %

Z 0.000 R 50.900 S 80.100 Cone 22.047 %
AVG: 22.047 %

2nd Analysis Dale:

R S Z Cone 0.000 %

S Z R Cone 0.000 %

Z R S Cone 0.000 %
AVG: 0.000 %

Certification performed in accordance with "EPA Traceability Protocol (Sept. 1993)" us'

procedures listed.

Do not use cylinder below 150 psig.
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